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How the Boyd’s Lane Salt Marsh 
Looked After Shooting and Before 
Filling. The Marsh Was 1200 Ft. 
Long with 8 Ft. to 15 Ft. of Muck 


New Methods in Highway Fill Settlement 
Work in Rhode Island 


for the removal by dredging of unstable material 

within the right of way of a projected road, Rhode 
Island highway authorities decided to do the work with 
explosives by the fill settlement method. That the de- 
cision was based on sound engineering judgment is evi- 
dent from the fact that, when the operation was nearing 
completion, the cost including labor, dynamite, exploders 
and material had totaled $15,000. 

A further economy was effected by reason of the fact 
that where, according to estimate, it would have required 
75,000 cu. yd. of fill, had the muck and other unstable 
material been entirely removed, the salvaging of consid- 
erable of the better material by resorting to under-fill 
blasting had reduced the amount of fill necessary to an 
estimated total of 50,000 cu. yd. 

The description of the work and the various novel 
methods employed is based on data supplied by Charles 
L. Woolley, Construction Engineer, Rhode Island State 
Board of Public Roads. 

General Conditions.—This interesting operation was 
carried out in connection with the construction of Boyd’s 
Lane, Portsmouth, R. I., where for a distance of 1,100 
ft., the highway spans a salt marsh at 6 ft. above the 
water line. As planned, the fill when finished was to 
carry a 24-ft. bituminuous macadam pavement with a 
15 ft. gravel shoulder on either side and have a total 
width of 54 ft. 

The surface of the marsh consisted of small ponds of 
open water dotted with islands of heavy marsh grass 
from 1 ft. to 2 ft. thick. Soundings revealed that the 
unstable material was separated- by vertical layers or 
lenses of sandy material. Although these had consider- 
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able supporting power, the unstable material was almost 
fluid. It is believed that these lenses were due to tidal 
flow with consequent subsidence of marsh grass root 
mats together with sand deposits from some unusually 
high tides. 

It was at once evident that these lenses must be de- 
stroyed in order to obviate the probability of subsequent 
failure which would result in disastrous effect upon the 
highway when completed, should these vertical strata of 
sand give way and permit movement of the fill. 

The matter of procedure under the conditions was 
discussed with L. F. Livingston, an explosives expert 
connected with E. I. du Pont de Nemours & Company, 
and a plan was evolved. This was to blast a ditch 45 ft. 
to 50 ft. wide along the line of the projected road and 
to the full depth of the muck. The method adopted, it 
was believed, would be effectual in demolishing the sandy 
lenses as well as destroy the matted marsh grass, blow 
out large quantities of unstable material and liquefy the 
remaining muck. These objects were very satisfactorily 
accomplished. 

Method of Blasting Ditch—Ditching dynamite was 
loaded in a row of holes on the center-line and two paral- 
lel lines, spaced 20 ft. from the center row. These holes 
were on 2 ft. spacings. Varying with the depth of the 
unstable material, the holes of the center row were loaded 
with approximately 1 lb. of dynamite per foot of depth 
of mud and averaged 10 lbs. to a charge. The holes in the 
rows on either side of the center line contained an aver- 
age of 8 Ib. to a hole. The shooting was done by the 
propagated method whereby the detonation of one of the 
charges sets off the others in a row and for which an 
electric blasting cap is used as a primer and is fired by 
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an electric blasting machine. It was intended that each 
of the rows of holes be shot separately. However, in 
the cases of some of the sections blasted, the shots 
propagated and all three rows exploded at once, despite 
the 20 ft. distance between the lines of holes. 

Although most of the blasting was done with ditching 
dynamite, a change was made near the end of the opera- 
tion, when one-half Gelex-A and one-half dynamite 
were used. The Gelex-A was loaded in the bottoms of 
the holes and ditching dynamite at the tops. 

When the blasting was completed, there was provided 
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an open trench of about 50 ft. width and with a depth of 
from 10 ft. to 12 ft. filled with water and liquid mud. 
Placing Fill—Trucks and bulldozers were used to 
place the fill at a rate of 1,000 to 1,500 yd. per day. 
It was arranged to handle the fill in such a way that the 
liquid mud was forced forward of the toe of the fill and 
the utmost care was taken to prevent the fill from being 


dumped on the mud itself. Since the placing of the fill 
pushed the mud ahead of it, with the result that the muck 
increased in quantity, it was found necessary to develop 
a method of relief. The usual means of doing this 
proved unsatisfactory. 

New Torpedo Devised—To meet the unexpected sit- 
uation, E. Anthony, Resident Engineer on the job for 
the Rhode Island State Board of Public Roads, devised 
a type of torpedo which proved very effective. The 
torpedo consists of 1 in. by 2 in. furring strip, 10 ft. 
long to which sticks of ditching dynamite were tied. 
Two sticks at a time were used in making a torpedo 
varying in length from 6 ft. to 8 ft., according to the 
amount of dynamite used, with 7 lb. for one of 6 ft. 


length. 
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I.; Salt Marsh, 1200 Ft. Long; 8 Ft. to 15 Ft. of Muck 


Mr. Woolley explains that the torpedoes were pushed 
by hand into the loose muck directly in front of the toe 
of the fill and as close to the fill as possible. They were 
placed in series of six to eight and when exploded gave 
40 ft. to 50 ft. of open water, which permitted continu- 
ing the operation of filling. These torpedoes were very 
effective and allowed a great deal of flexibility in the 
placing of the charges. 

“Except for one 50 ft. stretch where the fill had evi- 
dently pocketed a considerable quantity of mud,” says 
Mr. Woolley, “there was no place where the fill over 
which the material was being drawn showed any signs 
of settlement. Ordinarily where a fill is built upon un- 
stable material, it will quake under the trucks. Con- 
tinued observations on the part of the engineers in charge 
did not disclose any quaking except at the point men- 
tioned above. We felt quite sure that the new fill was 
securely locked in place. This method of blowing the 
loose muck away from the toe of the fill was used until 
about 50 ft. from the original ground. At this point, 
the muck became pocketed between the front of the fill 
and the shore and in spite of successive-loads became too 
stiff to move. Several methods of blasting were tried 
but proved unsuccessful. The charges seemed only to 
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Making Torpedoes for Shooting Toe of Fill 


blow small holes in the extremely tacky mud and gave 
io lifting effect. As the depth of the material was only 
about 3 ft., it was decided to fill over this section to hard 
vround and blast underneath should such prove neces- 
sary.” 

The result up to that time, showed that a stable fill 
had been placed and varied in depth from 6 ft. to 15 
ft. and from 45 ft. to 50 ft. in width. It was required, 
however, that the completed fill have a width of 54 ft. 
between the shoulders. Mr. Woolley points out that in 
der to be certain that this added material on the sides 
did not drop out of sight as soon as the mud became 
agitated, a row of torpedoes was placed immediately 
alongside the shoulders, the shoulder fill loaded with 
excess burrow and the charges fired. The torpedoes 
used were 8 to 10 lb. each and were spaced 3 ft. apart. 

The new fill dropped into place, but after the work had 
proceeded about half-way of the fill it was found that 
the shooting had disturbed the side support of the orig- 
inal fill core, and the entire fill began to quake. It was 
decided, however, to continue the shoulder shooting and 
the fill was widened out to its specified width and brought 
up to grade. The shoulder work was completed early in 
December of last year. 

According to Mr. Woolley: “We immediately started 
an investigation of the quaking and found from test pits 
that we had from 10 ft. to 14 ft. of good fill material 
on top of from 2 ft. to 3 ft. of stiff sandy mud. The 
only method known to us for eliminating such mud 
pockets was the exploding of 15 to 20 Ib. charges on 
15 ft. to 20 ft. centers in these muck areas. During 
the operation of placing these charges on an experi- 
mental 50 ft. section, the weather turned cold and the 
fill froze. Upon exploding the charges no_ beneficial 
results were obtained and we only succeeded in blowing 
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craters in the fill. The work was stopped for the winter. 
The fill during this period from December to March had 
frozen and thawed a number of times.” 


As a result of frequent examinations, it was the opin- 
ion of the engineers that there would be no unequal set- 
tlement of any portion of the fill and that the stabilizing 
effect of the winter weather had removed the necessity of 
blasting under the operation. 


Novel Plan of Loading Devised—In describing an 
important phase of the major part of the work, which 
had to do with the placing of the original fills, Mr. 
Woolley said: ‘An interesting and novel plan of load- 
ing was developed. One inch and a half galvanized pipes 
were fitted with ‘Ts’ at one end and pipe handles attached 
to the sides of the ‘T.’ One inch galvanized pipe with 
a ring at one end and a solid point at the other end was 
used as a core-bar placed inside of the above mentioned 
sleeve. A detachable pin through the “T”’ tied the core- 
bar and sleeve together. With this instrument, holes 





Placing Torpedoes for Shooting Toe of Fill 


some 2 ft. apart were worked through the mud. The 
core-bar when removed left the sleeve in place and the 
dynamite was loaded through the sleeve. A 134 in. 
turned oak tamping stick forced the dynamite into place. 
As the charges of dynamite were placed the sleeve was 
gradually lifted until the hole was completely filled with 
explosive to a level of 1 ft. below water. In this way 
dynamite was distributed for the full depth of the mud 
in a vertical line and the blasting effort was thereby dis- 
tributed in a most efficient manner. By means of a sim- 
ple raft made from telephone poles, the holes were made 
and the charges placed. By properly spacing the open- 
ings between the cross planks of the flooring of the raft, 
the raft when set on line could be used as a gauge for 
the spacing of the charges. Our custom was to load a 
line 50 ft. long at a time. A more extensive length of 















Area Cleaned by Shooting 


shots was not practicable because the work was near a 
main road and only 1,500 ft. from a group of houses.” 


Vv 
Civil Service Examination for Engi- 
neers for U.S. Bureau of 
Public Roads 


The U. S. Civil Service Commission has announced 
open competitive examinations for senior highway con- 
struction supervision, and senior highway design engi- 
neer. Applications for the positions must be on file with 
the U. S. Civil Service Commission at Washington, 
D. C., not later than July 14, 1933. 

The examinations are to fill vacancies in the Bureau 
of Public Roads, Department of Agriculture, Washing- 
ton, D. C., and vacancies occurring in positions requiring 
similar qualifications throughout the United States. The 
entrance salaries for these positions range from $4,600 
to $5,400 a year, less a deduction of not to exceed 15 
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per cent as a measure of economy and a retirement 
deduction of 3% per cent. 

Competitors will not be required to report for a writ- 
ten examination, but will be rated on their education and 
experience. Applicants must have had certain specified 
education and experience. Full information may be ob- 
tained from the Secretary of the United States Civil 
Service Board of Examiners at the post office or cus- 
tomhouse in any city, or from the United States Civil 
Service Commission, Washington, D. C. 


v 
Pavinc WitH Jute.—The municipality of Prague, 
Czechoslovakia, is experimenting with the use of jute for 
paving city streets. 
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State Gasoline Taxes and Motor 
Vehicle Registrations 


STATE GASOLINE REcEIPTS.—State gasoline taxes for 
1932, according to figures compiled by the U. S. Bu- 
reau of Public Roads, totaled $514,138,190. The net 
total gallons taxed was 14,250,173,296, a decrease of 
7.5 per cent from 1931. The weighted average rate 
per gallon was 3.6 cts. The disposition of the receipts 
from the gas tax was as follows: 


Collection and administration cost................. $ 2,832,820 
Construction and maintenance of rural roads........ 301,788,231 
Local roads 94,073,954 
50,726,362 

Pe Oe MN i csccadssinagede hase comes bees neens 16,776,050 
Other than highway purposes..........cecccccceces 47,941,483 
The total number of motor vehicles registered in 
1932, according to figures compiled by the U. S. Bu- 
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reau of Public Roads, was 24,136,879, of which 20,- 
903,422 were passenger automobiles, taxis and busses 
and 3,233,457 were motor trucks and road tractors. 
In addition, 412,998 trailers and 91,296 motorcycles 
were registered. The total gross receipts were $324,- 
273,510. The disposition of the gross receipts was 
as follows: 

Collection and administration 
State highways 

Local roads 

State and county road bonds 
Other purposes 


$ 17,550,422 
155,911,962 
75,964,336 
39,339,980 
35,566,810 


ControL OF West VIRGINIA STATE AND COUNTY 
District Roaps CENTRALIZED.—A new road law was 
passed May 16 by the West Virginia legislature, which 
contralizes the control of all state and county-district 
roads under a one-man commissioner to be named. The 
bill, as generally interpreted, will make drastic changes 
in the personnel of the county departments. County en- 
gineering departments are eliminated in its provision 
after July 1, 1933. 
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Public Works Section of National 
Recovery Act 


sional action on which was completed June 13, 

when the Senate approved the Conference Report, 
and which was signed by President Roosevelt a few days 
later, has for its purpose: “to encourage national 
industrial recovery, to foster fair competition and 
to provide for the construction of certain useful 
public work.” The public works and construction 
projects section, for which an appropriation of $3,- 
300,000,000 is provided, is Title II of the act. The 
text of this section, omitting the taxation provisions, 
follows: 
TITLE II—PUBLIC WORKS AND CONSTRUCTION 

PROJECTS 


Federal Emergency Administration of Public Works 


T HE National Industrial Recovery Act, congres- 


Section 201. (a) To effectuate the purposes of this title, the 
resident is hereby authorized to create a Federal Emergency 
Administration of Public Works, all the powers of which shall be 
exercised by a Federal Emergency Administrator of Public Works 

hereafter referred to as the “Administrator”), and to establish 
such agencies, to accept and utilize such voluntary and uncom- 
pensated services, to appoint without regard to the civil service 
lews, such officers and employes, and to utilize such Federal 
officers and employes, and, with the consent of the State, such 
State and local officers and employes as he may find necessary, to 
prescribe their authorities, duties, responsibilities, and tenure, and, 
without regard to the Classification Act of 1923, as amended, to 
fix the compensation of any officers and employes:so appointed. 
The President may delegate any of his functions and powers 
under this title to such officers, agents, and employes as he may 
designate or appoint. 

(b) The Administrator may, without regard to the civil service 
laws or the Classification Act of 1923, as amended, appoint and 
fix the compensation of such experts and such other officers and 
employes as are necessary to carry out the provisions of this 
title; and may make such expenditures (including expenditures 
for personal services and rent at the seat of government and else- 
where, for law books and books of reference, and for paper, 
printing, and binding) as are necessary to carry out the provisions 
of this title. 

(c) All such compensation, expenses, and allowances shall be 
paid out of funds made available by this Act. 

(d) After the expiration of two years after the date of the 
enactment of this Act, or sooner if the President shall by precla- 
mation of the Congress shall by joint resolution declare that 
the emergency recognized by section 1 has ended, the President 
shall not make any further loans or grants or enter upon any 
new construction under this title, and any agencies established 
hereunder shall cease to exist and any of their remaining func- 
tions shall be transferred to such departments of the Government 
as the President shall designate: Provided, That he may issue 
funds to a borrower under this title prior to January 23, 1939, 
under the terms of any agreement, or any commitment to bid 
upon or purchase bonds, entered into with such borrower prior 
to the date of termination, under this section, of the power of 
the President to make loans. 

Sec. 202. The Administrator, under the direction of the Presi- 
dent, shall prepare a comprehensive program of public works, 
which shall include among other things the following: (a) Con- 
struction, repair, and improvement of public highway and park 
ways, public buildings, and any publicly owned instrumentalities 
and facilities; (b) conservation and development of natural re- 
sources, including control, utilization, and purification of waters, 
prevention of soil or coastal erosion, development of water power, 
transmission of electrical energy, and construction of river and 
harbor improvements and flood control, and also the construction 
of any river or drainage improvement required to perform or 
satisfy any obligation incurred by the United States through a 





treaty with a foreign Government heretofore ratified and to re- 
store or develop for the use of any State or its citizens water 
taken from or denied to them by performance on the part of the 
United States of treaty obligations heretofore assumed: Provided, 
That no river or harbor improvements shall be carried out unless 
they shall have heretofore or hereafter been adopted by the 
Congress or are recommended by the Chief of Engineers of the 
United States Army; (c) any projects of the character heretofore 
constructed or carried on either directly by public authority or 
with public aid to serve the interests of the general public; (d) 
construction, reconstruction, alteration, or repair under public 
regulation or control of low-cost housing and slum-clearance 
projects; (e) any project (other than those included in the fore- 
going classes) of any character heretofore eligible for loans under 
subsection (a) of section 201 of the, Emergency Relief and Con- 
struction Act of 1932, as amended, and paragraph (3) of such 
subsection (a) shall for such purposes be held to include loans for 
the construction or completion of hospitals the operation of which 
is partly financed from public funds, and of reservoirs and pump- 
ing plans and for the construction of dry docks and if in the 
opinion of the President it seems desirable, the construction of 
naval vessels within the terms and/or limits established by the 
London Naval Treaty of 1930 and of aircraft required therefor 
and construction of heavier-than-air aircraft and technical con- 
struction for the Army Air Corps and such Army housing proj- 
ects as the President may approve, and provision of original 
equipment for the mechanization or motorization of such Army 
tactical units as he may designate: Provided, however, That in 
the event of an international agreement for the further limitation 
of armament, to which the United States is signatory, the Presi- 
dent is hereby authorized and empowered to suspend, in whole or 
in part, any such naval or military construction or mechanization 
and motorization of Army units: Provided, further, That this title 
shall not be applicable to public works under the jurisdiction or 
control of the Architect of the Capitol or of any commission or 
committee for which such Architect is the contracting and/or 
executive officer. 

Sec. 203. (a) With a view to increasing employment quickly 
(while reasonably securing any loans made by the United States) 
the President is authorized and empowered through the Admin- 
istrator or through such other agencies as he may designate or 
create, (1) to construct, finance, or aid in the construction or 
financing of any public-works project included in the program 
prepared pursuant to section 202; (2) upon such terms as the 
President shall prescribe, to make grants to States, municipali- 
ties, or other public bodies for the construction, repair, or im- 
provement of any such project, but no such grant shall be in 
excess of 30 per centum of the cost of the labor and materials 
employed upon such project; (3) to acquire by purchase, or by 
exercise of the power of eminent domain, any real or personal 
property in connection with the construction of any such project, 
and to sell any security acquired or any property so constructed 
or acquired or to lease any such property with or without the 
privilege of purchase; Provided, That all moneys received from 
any such sale or lease or the repayment of any loan shall be used 
tc retire obligations issued pursuant to section 209 of this Act, in 
addition to any other moneys required to be used for such pur- 
pose; (4) to aid in the financing of such railroad maintenance 
and equipment as may be approved by the Interstate Commerce 
Commission as desirable for the improvement of transportation 
facilities; and (5) to advance, upon request of the Commission 
having jurisdiction of the project, the unappropriated balance of 
the sum authorized for carrying out the provisions of the Act 
entitled “An Act to provide for the construction and equipment of 
an annex to the Library of Congress,” approved June 13, 1930 
(46 Stat. 583) ; such advance to be expended under the direction 
of such Commission and in accordance with such Act: Provided, 
That in deciding to extend any aid or grant hereunder to any 
State, county, or municipality the President may consider whether 
action is in process or in good faith assured therein reasonably 
designed to bring the ordinary current expenditures thereof 
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within the prudently estimated revenues thereof. The provisions 
of this section and section 202 shall extend to public works in 
the several States, Hawaii, Alaska, the District of Columbia, 
Puerto Rico, the Canal Zone, and the Virgin Islands. 

(b) All expenditures for authorized travel by officers and em- 
ployes, including subsistence, required on account of any Federal 
public-works projects, shall be charged to the amounts allocated 
to such projects, notwithstanding any other provisions of law; 
and there is authorized to be employed such personal services in 
the District of Columbia and elsewhere as may be required to be 
engaged upon such work and to be in addition to employes other- 
wise provided for, the compensation of such additional personal 
services to be a charge against the funds made available for such 
construction work. 

(c) In the acquisition of any land or site for the purposes of 
Federal public buildings and in the construction of such buildings 
provided for in this title, the provisions contained in sections 305 
and 306 of the Emergency Relief and Construction Act of 1932, 
as amended, shall apply. 

(d) The President, in his discretion, and under such terms as 
he may prescribe, may extend any of the benefits of this title to 
any State, county, or municipality notwithstanding any constitu- 
tional or legal restriction or limitation on the right or power of 
such State, county, or municipality to borrow money or incur 
indebtedness. 

Sec. 204. (a) For the purpose of providing for emergency 
construction of public highways and related projects, the Presi- 
dent is authorized to make grants to the highway departments of 
the several States in an amount not less than $400,000,000, to be 
expended by such departments in accordance with the provisions 
of the Federal Highway Act, approved November 9, 1921, as 
amended and supplemented, except as provided in this title, as 
follows: 

(1) For expenditure in emergency construction on the Federal 
aid highway system and extensions thereof into and through 
municipalities. The amount apportioned to any State under this 
paragraph may be used to pay all or any part of the cost of sur- 
veys, plans, and of highway and bridge construction including the 
elimination of hazards to highway traffic, such as the separation 
of grades at crossing, the reconstruction of existing railroad grade 
crossing structures, the relocation of highways to eliminate rail- 
road crossings, the widening of narrow bridges and roadways, 
the building of footpaths, the replacement of unsafe bridges, the 
construction of routes to avoid congested areas, the construction 
of facilities to improve accessibility and the free flow of traffic, 
and the cost of any other construction that will provide safer 
traffic facilities or definitely eliminate existing hazards to pedes- 
trian or vehicular traffic. No funds made available by this title 
shall be used for the acquisition of any land, right of way, or 
easement in connection with any railroad grade elimination project. 

(2) For expenditure in emergency construction on secondary 
ot feeder roads to be agreed upon by the State highway depart- 
ments and the Secretary of Agriculture: Provided, That the 
State or responsible political subdivision shall provide for the 
proper maintenance of said roads. Such grants shall be available 
for payment of the full cost of surveys, plans, improvement, and 
construction of secondary or feeder roads, on which projects shall 
be submitted by the State highway department and approved by 
the Secretary of Agriculture. 

(b) Any amounts allocated by the President for grants under 
subsection (a) of this section shall be apportioned among the 
several States, seven-eighths in accordance with the provisions of 
section 21 of the Federal Highway Act, approved November 9, 
1921, as amended and supplemented (which Act is hereby fur- 
ther amended for the purposes of this title to include the District 
of Columbia), and one-eighth in the ratio which the populaticn 
of each State bears to the total population of the United States, 
according to the latest decennial census, and shall be available on 
July 1, 1933, and shall remain available until expended; but no 
part of the funds apportioned to any State need be matched by 
the State, and such funds may also be used in lieu of State funds 
to match unobligated balances of previous apportionments of 
regular Federal-aid appropriations. 

(c) All contracts involving the expenditure of such grants 
shall contain provisions establishing minimum rates of wages, to 
be predetermined by the State highway department, which con- 
tractors shall pay to skilled and unskilled labor, and such mini- 
mum rates shall be stated in the invitation for bids and shall be 
included in proposals for bids for the work. 
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(d) In the expenditure of such amounts, the limitations in the 
Federal Highway Act, approved November 9, 1921, as amended 
and supplemented, upon highway construction, reconstruction, and 
bridges within municipalities and upon payments per mile which 
may be made from Federal funds, shall not apply. 

(e) As used in this section the term “State” includes the Terri- 
tory of Hawaii and the District of Columbia. The term “high- 
way” as defined in the Federal Highway Act approved November 
9, 1921, as amended and supplemented, for the purposes of this 
section, shall be deemed to include such main parkways as may 
be designated by the State and approved by the Secretary of 
Agriculture as part of the Federal-aid highway system. 

(f{) Whenever, in connection with the construction of any high- 
way project under this section or section 202 of this Act, it is 
necessary to acquire rights of way over or through any property 
or tracts of land owned and controlled by the Government of 
the United States, it shall be the duty of the proper cfficial of the 
Government of the United States having control of such property 
or tracts of land with the approval of the President and the 
Attorney General of the United States, and without any expense 
whatsoever to the United States, to perform any acts and t 
execute any agreements necessary to grant the rights of way 
required, but if at any time the land or the property the subject 
of the agreement shall cease to be used for the purposes of the 
highway, the title in and the jurisdiction over the land or property 
shall automatically revert to the Government of the United States 
and the agreement shall so provide. 

(g) Hereafger in the administration of the Federal Highway 
Act, and Acts amendatory thereof or supplementary thereto, th« 
first paragraph of section 9 of said Act shall not apply to pub 
licly owned toll bridges or approaches thereto, operated by the 
highway department of any State, subject, however, to the con- 
dition that all tolls received from the operation of any such 
bridge, less the actual cost of operation and maintenance, shall be 
applied to the repayment of the cost of its construction or acquisi- 
tion, and when the cost of its construction or acquisition shall 
have been repaid in full, such bridge thereafter shall be main- 
tained and operated as a free bridge. 

Sec. 205. (a) Not less than $50,000,000 of the amount mad 
available by this Act shall be allotted for (A) national forest 
highways, (B) national forest roads, trails, bridges, and related 
projects, (C) national park roads and trails in national parks 
owned or authorized, (D) roads on Indian reservations, and (E) 
roads through public lands, to be expended in the same manner 
as provided in paragraph (2) of section 301 of the Emergency 
Relief and Construction Act of 1932, in the case of appropria- 
tions allocated for such purposes, respectively, in such section 30}, 
to remain available until expended. 

(b) The President may also allot funds made available by 
this Act for the construction, repair, and-improvement of public 
highways in Alaska, the Canal Zone, Puerto Rico, and the Virgin 
Islands. 

Sec. 206. (a) All contracts let for construction projects and 
all loans and grants pursuant to this title shall contain such pro- 
visions as are necessary to insure (1) that no convict labor shall 
be employed on any such project; (2) that (except in executive, 
administrative, and supervisory positions), so far as practicable 
and feasible, no individual directly employed on any such project 
shall be permitted to work more than thirty hours in any one 
week; (3) that all employees shall be paid just and reasonable 
wages which shall be compensation sufficient to provide, for the 
hours of labor as limited, a standard of living in decency and 
comfort; (4) that in the employment of labor in connection with 
any such project, preference shall be given where they are quali- 
fied, to ex-service men with dependents, and then in the following 
order: (A) To citizens of the United States and aliens who have 
declared their intention of becoming citizens, who are bona fide 
residents of the political subdivision and/or county in which the 
work is to be performed, and (B) to citizens of the United States 
and aliens who have declared their intention of becoming citizens, 
who are bona fide residents of the State, Territory, or District in 
which the work is to be performed: Provided, That these prefer 
ences shall apply only where such labor is available and qualified 
to perform the work to which the employment relates; and (5 
that the maximum of human labor shall be used in lieu of ma 
chinery wherever practicable and consistent with sound econom) 
and public advantage. 

Sec. 207. (a) For the purpose of expediting the actual con 
struction of public works contemplated by this title and to provide 














he 
ed 
nd 
ch 


rj- 


he 
b 
he 
n 


be 
i 
Vi 
n- 





July, 1933 


a means of financial assistance to persons under contract with the 
United States to perform such construction, the President is 
authorized and empowered, through the Administrator or through 
such other agencies as he may designate or create, to approve 
any assignment executed by any such contractor, with the written 
consent of the surety or sureties upon the penal bond executed 
in connection with his contract, to any national or State bank, or 
his claim against the United States, or any part of such claim, 
under such contract; and any assignment so approved shall be 
valid for all purposes, notwithstanding the provisions of sections 
3737 and 3477 of the Revised Statutes, as amended. 

(b) The funds received by a contractor under any advances 
made in consideration of any such assignment are hereby declared 
to be trust funds in the hands of such contractor to be first 
applied to the payment of claims of subcontractors, architects, 
engineers, surveyors, laborers, and material men in connection 
with the project, to the payment of premiums on the penal bond 
or bonds, and premiums accruing during the construction of 
such project on insurance policies taken in connection therewith. 
Any contractor and any officer, director, or agent of any such 
contractor, who applies, or consents to the application of, such 
funds for any other purpose and fails to pay any claim or 
premium hereinbefore mentioned, shall be deemed guilty of a mis- 
demeanor and shall be punished by a fine of not more than $1,000 
or by imprisonment for not more than one year, or by both such 
fine and imprisonment. 

(c) Nothing in this section shall be considered as imposing 
upon the assignee any obligation to see to the proper application 
of the funds advanced by the assignee in consideration of such 
assignment. 

Sec. 208. To provide for aiding the redistribution of the over- 
balance of population in industrial centers $25,000,000 is hereby 
made available to the President, to be used by him through such 
agencies as he may establish and under such regulations as he 
may make, for making loans for and otherwise aiding in the 
purchase of subsistence homesteads. The moneys collected as 
repayment of said loans shall constitute a revolving fund to be 
administered as directed by the President for the purposes of this 
section. 


Rules and Regulations 

Sec. 209. The President is authorized to prescribe such rules 
and regulations as may be necessary to carry out the purposes of 
this title, and any violation of any such rule or regulation shall 
be punishable by fine of not to exceed $500 or imprisonment not 
to exceed six months, or both. 


Issue of Securities and Sinking Fund 

Sec. 210. (a) The Secretary of the Treasury is authorized to 
borrow, from time to time, under the Second Liberty Bond Act, 
as amended, such amounts as may be necessary to meet the ex- 
penditures authorized by this Act, or to refund any obligations 
previously issued under this section, and to issue therefor bonds, 
notes, certificates of indebtedness, or Treasury bills of the United 
States. 

(b) For each fiscal year beginning with the fiscal year 1934 
there is hereby appropriated, in addition to and as part of, the 
cumulative sinking fund provided by section 6 of the Victory 
Liberty Loan Act, as amended, out of any money in the Treasury 
not otherwise appropriated, for the purpose of such fund, an 
amount equal to 2% per centum of the aggregate amount of the 
expenditures made out of appropriations made or authorized 
under this Act as determined by the Secretary of the Treasury. 


v 

UnirorM LEGISLATION FOR TRUCKsS.—Representatives 
of twelve states and the District of Columbia will meet 
at Harrisburg, Pa., in October to consider the practi- 
cability of reciprocal and uniform legislation and regula- 
tion of size, weight, height and length of motor vehicles 
transporting passengers and freight. The conference 
will be conducted by the American Legislators’ Associa- 
tion, which has called it in response to a request by the 
Pennsylvania legislature. The participating representa- 
tives will be from the states of Maine, New Hampshire, 
Massachusetts, Vermont, Rhode Island, Connecticut, 
New York, New Jersey, Pennsylvania, Maryland, Dela- 
ware, Ohio, Indiana, Illinois, West Virginia, Virginia 
and the District of Columbia. 
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Relief Men on County Road Work 


In two years use of relief men on “made work” Marion 
County highway department benefited by approximately 
1,000,000 man-hours of work, according to a paper pre- 
sented by Charles Mann, County Highway Superintend- 
ent at the 1933 Purdue Road School. 


The idea was to provide work on public projects, 
wholly outside of regular budgets, but for useful pur- 
poses. These men were furnished by the various town- 
ship trustees. They worked from one to four days of 
eight hours each per week, depending upon the amount 
of relief work required by each individual. 


These men were used in cleaning out roadside ditches, 
shaping up berms, cutting bushes, widening curves, 
shoveling gravel, constructing new roads, opening drain- 
age ditches, etc. A large amount of work was accom- 
plished that would not otherwise have been undertaken. 
An analysis of several thousand of these workers showed 
that half were white and half negroes, a majority being 
36 to 40 years of age, ranging from 17 to 86 years of 
age. The industries represented by these men were as 
follows: 


Per Cent. 

Building and construction. ........cccsecsccess 38.4 
UE GI PE Go iv wnendvconncendescwes 22.5 
Transportation and public utilities............. 15.7 
Clerical, professional, technical................ 5 

Woodworking and furniture................... 35 
IN Gioia dew a saa picear ek anh o le aida aoe 3.1 
PS iccniny ice atdnan eed nak eens 1.3 
PE ho ck cada ean denkannneneewasen 10.5 


Truck Mileage and Gas Consumption 


In connection with studies in Wisconsin of expendi- 
tures for highway purposes statistics were collected on 
average mileage traveled and gasoline consumption by 
automobiles. These figures showed that the motor- 
truck mileage for the state as a whole averaged 9,002 
miles, which was 23 per cent above the average number 
of miles traveled by automobiles. In each of the own- 
ership classifications, the motor truck was used on the 
average to a greater degree than the automobile, except 
in Milwaukee. In Milwaukee, the average miles trav- 
eled by automobiles were 9,370, and the average truck 
mileage was 9,027. 

The average gasoline consumption, according to this 
investigation, amounted to 563 gals. per motor vehicle; 
for automobiles, the average was 520; and for motor 
trucks it was 851. The average consumption of gasoline 
for motor trucks exceeded that of automobiles by 64 
per cent; the average mileage of motor trucks exceeded 
that of automobiles by only 23 per cent. This difference 
was accounted for by the fact that the automobiles 
averaged 14.1 miles per gallon of gasoline, and the motor 
trucks averaged only 10.6 miles. 

The average yearly consumption of 563 gal. of gaso- 
line by motor vehicles operating 12 months in 1930 was 
the weighted average used by those owned in towns, 409 
gal.; in villages, 600 gal.; in cities other than Milwau- 
kee, 675 gal.; and in Milwaukee, 734 gal. The average 
mileage per gal. for all motor vehicles was 13.4 miles. 
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New State Highway ENGINEER FOR WYOMING.— 
C. H. Bowman, District Engineer State Highway De- 
partment of Wyoming, has been appointed State High- 
way Engineer, succeeding Z. S. Levison, who retired 
on June 1 after serving more than 16 years in that posi- 
tion. Levison will remain with the department tem- 
porarily as consulting engineer. 












































Roads and Streets 


SPECIAL PROVISIONS 


for Highway Projects Under Public Works Bill 


PECIAL provisions for highway projects to apply 

on Federal aid construction under the National In- 

dustrial Recovery Act were issued on June 29 by 
Thomas H. MacDonald, Chief, Bureau of Public Works. 
These provisions are supplementary to the “Rules and 
Regulations—Emergency Highway Construction,” which 
are printed elsewhere in this issue. In his introduction 
to the Special Provisions, Mr. MacDonald states: 

“In accordance with the regulations for the adminis- 
tration of funds apportioned to the States for the Emer- 
gency Construction of Highways by the National Indus- 
trial Recovery Act, the special provisions hereinafter 
given shall be added to the specifications for each proj- 
ect undertaken in whole or in part with such funds. 
They are grouped under two major divisions, viz., Re- 
quired Special Provisions and Optional Provisions. The 
Required Special Provisions, or such parts thereot as 
apply to the particular types of construction involved, 
shall supplement the specifications for each and every 
project submitted. The Optional Special Provisions re- 
specting hours of employment may be used only in meet- 
ing the conditions described in the explanatory notes 


respecting such provisions. On specially selected proj- 


ects which offer opportunity to provide additional em- 
ployment consistent with sound economy and public ad- 
vantage, the State Highway Department, with the ap- 


proval of the Bureau, may add to the Required Special 
Provisions any or all of the Optional Special Provisions 
for hand labor methods. 

“Special provisions of any other character proposed by 
a State Highway Department to meet occasional and 
unusual conditions will be considered on their merit.” 


REQUIRED SPECIAL PROVISIONS 


I. Employment Lists. 

\ local employment service or agency will be designated by 
the United States Employment Service to prepare the employ- 
ment lists for the project. The contractor will be advised at or 
prior to the time of the award of the contract of the exact desig- 
nation and location of the agency selected for this purpose; and 
the name and location of such agency shall be inserted in the 
contract. 

II. Subletting or Assigning the Contract. 

The contractor shall perform with his own organization and 
with the assistance of workmen under his immediate superin- 
tendence, work of a value not less than 80 per cent of the value 
of all work embraced in the contract exclusive of items not com- 
monly found in contracts for similar work, or which require 
highly specialized knowledge, craftsmanship and/or equipment 
not ordinarily available in the organizations of contractors per- 
forming work of the character embraced in the contract. 

No portion of the contract shall be sublet, assigned or other- 
wise disposed of except with the written consent of the cortract- 
ing officer or his authorized representative. Requests for per- 
mission to sublet, assign or otherwise dispose of any portion of 
the contract shall be in writing and accompanied by a showing 
that the organization which will perform the work is particu- 
larly experienced and equipped for such work. The contractor 
shall give assurance that the minimum wage for unskilled labor 
and the maximum amount to be deducted for board, if furnished, 
as stated in his proposal shall apply to labor performed on all 
work sublet, assigned or otherwise disposed of in any way. 
Written consent to sublet, assign or otherwise dispose of any 
portion of the contract shall not be construed to relieve the con- 
tractor of any responsibility for the fulfillment of the contract. 


III. 
The 


Domestic Materials. 


contractor hereby warrants that all unmanufactured 


articles, materials, and supplies offered herein have been mined 
or produced in the United States, and that all manufactured 





articles, materials and supplies offered have been manufactured 
in the United States substantially all from articles, materials or 
supplies mined, produced or manufactured, as the case may be, 
in the United States, unless articles, materials or supplies of the 
class or kind to be used, or the articles, materials or supplies 
from which they are manufactured are not mined, produced, or 
manufactured, as the case may be, in the United States in suf- 
ficient and reasonably available commercial quantities and of a 
satisfactory quality. It has been determined with respect to 
asphaltic materials for highway purposes that it is impracticable 
to apply the above requirements. 

Preference shall be given ot the use of materials produced 
under codes of fair competition as authoribed under the National 
Industrial Recovery Act. 


IV. Selection of Labor. 

Preference in the employment of all labor, skilled and un- 
skilled, shall be given to qualified ex-service men with depend- 
ents. 

All labor, skilled and unskilled, shall be employed from lists 
of available and qualified persons furnished the contractor by 
the employment agency designated in the contract, provided 
however, that qualified ex-service men with dependents and 
employees in an executive, administrative or supervisory capac- 
ity may be employed without reference to such lists. 

Whenever the contractor shall require labor he shall inform 
the designated employment agency of the number of laborers 
required for his needs and request a list of names from which 
he may select those necessary to meet his requirements. Should 
the employment agency at such times fail to supply a properly 
prepared list containing a number of names at least 25 per cent 
in excess of the indicated requirements of the contractor, giving 
the name, residence, age and previous occupation of each person, 
grouped in accordance with preference to (1) ex-service men 
with dependents; (2) citizens of the United States and aliens 
who have declared their intention of becoming citizens, who are 
bona fide residents of the political subdivision and/or county in 
which the work is to be performed; and (3) citizens of the 
United States and aliens who have declared their intention of 
becoming citizens, who are bona fide residents of the State, Ter- 
ritory or District in which the work is to be performed, within 
forty-eight hours after the receipt of such request, the contrac- 
tor may employ any available labor to meet his immediate re- 
quirements, provided, however, that when qualified the order of 
preference in employment stated in this paragraph shall apply. 
This above procedure shall obtain for each successive require- 
ment of labor. ‘ 

Any skilled or unskilled laborer found to be incompetent may 
be discharged but replacement shall be made from lists fur- 
nished by the employment agency, when such lists are available. 

No skilled or unskilled laborer obtaining employment through 
the preference established herein and performing work satis- 
factory to the contractor shall be displaced because of any pref- 
erence in employment which develops subsequent to his employ- 
ment. 

V. Wages, Hours of Employment and Conditions of 
Employment. 

Executive or administrative employees shall include the con- 
tractor, superintendents, timekeepers, bookkeepers, clerical em- 
ployees, storekeepers, or other office employees in a position of 
special trust and responsibility. 

Supervisory employees shall include foremen, master mechan- 
ics, or any employees whose principal duties are to direct the 
work of others. 

Skilled laborers shall include all persons employed as operators 
of power-driven equipment (other than passenger automobiles, 
and trucks of not more than 1% tons rated capacity), carpen- 
ters, masons, blacksmiths, mechanics and all other persons em- 
ploved at work requiring principally the use of special tools 
ordinarily used by persons skilled in particular trades. Any 
subcontractor, who operates equipment, or who works with the 
tools of any trade shall be considered a skilled laborer for the 
time engaged in such work. 

Unskilled labor shall include all labor not coming under the 
above classification. Watchmen, guards and waterboys shall be 
considered as unskilled laborers. 

The minimum wage paid to all skilled labor employed on this 
contract shall be per hour, unless other minimum wages 
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are set forth herein for particular classes of skilled labor, in 
which event such minimum wages shall be paid to the respective 
classes of labor. 

The minimum wages paid to al! unskilled labor employed on 
this contract shall be per hour. 

The wages of all skilled and unskilled labor shall be paid in 
legal tender of the United States. 

Skilled and unskilled labor shall not be permitted to work 
more than 30 hours in any one week, except that working time 
lost because of inclement weather or shutdowns during the 
period of employment in any one week may be made up during 
the succeeding week or weeks of any one calendar month. The 
above limitation as qualified shall not apply to the operators of 
the following types of equipment, viz.: Power shovels, power 
eranes, concrete paving mixers and dredging machinery, nor to 

killed labor engaged on the following classes of work where 
exceptional skill is required to secure uniformly smooth road 
surfaces, viz.: Master concrete finishers, master formsetters and 
blade grader operators for bituminous surfaces and on bases for 
such surfaces, unless skilled labor qualified to perform such 
juties can be obtained from the employment lists furnished by 
the designated employment agency; provided, however, that 
employment for such classes of skilled labor shall in all cases 
be limited to not more than eight hours in any one day and not 
more than 40 hours in any one week. 

These provisions shall apply to: 

Roadside production of materials, whether by subcontract 
or otherwise. 

All hauling of material from roadside quarries and pits, 
from railroad or water delivery points, or from local sources 
of production to the site of the work, whether the work be 
done by the contractor or by a subcontractor. 

Concrete proportioning plants, from which material is used 
wholly on this contract or on contracts under the supervision 
of this Department. 

The provisions relating to hours of employment shall not ap- 
ply to camp help; i. e., cooks, cooks’ helpers, hostlers and stable- 
men. 

The minimum wages specified herein shall be exclusive ot 
any charges for medical examination or insurance. No indi- 
vidual employed on the project in other than an administrative 
position shall be paid less than the minimum rate for unskilled 
labor. 

Copies of all pay rolls for work performed under this contract 
(whether done by the contractor or under a subcontract, or 
otherwise), certified under oath by the contractor or his author- 
ized representative, shall be filed with the engineer, showing the 
name of each employee, the State and the county of his bona 
fide residence, the agency from which his name was obtained, 
whether or not a veteran with dependents, the class of work 
performed, the hours worked each day, the wage rate paid, the 
total amount earned and deductions for board, if any. 


The pay rolls shall be divided into three sections under which 
shall be appropriately grouped (1) Executive, administrative 
and supervisory employees; (2) Skilled labor; and (3) Unskilled 
labor. Pay rolls shall be submitted for each calendar month 
(or part thereof) not later than the fifth day of the following 
month. Deviation from this procedure will not be permitted. 
The contractor’s time books shall be open to the inspection of 
the engineer at any time. 

Where camps are operated by the contractor, or by persons 
affliated with the contractor, a deduction on the pay roll of 
more than per week (or day) for board and lodging will 
be considered a violation of the minimum wage specified herein. 
No deduction from the wages of any skilled or unskilled laborer 
shall be made on account of goods purchased or obligations 
incurred in any commissary or store owned, leased or otherwise 
controlled by the contractor. Obligations so incurred shall be 
subject to collection only in the same manner in which obliga- 
tions in the ordinary course of business are collectible. Charges 
in excess of a fair market price for goods purchased from stores 
owned, leased, or otherwise controlled by the contractor will not 
be permitted. 

No fee of any kind shall be asked or accepted by the con- 
tractor or any of his agents from any person who obtains work 
on the project, nor shall any person be required to pay any fee 
to any other person or agency obtaining employment for him 
on the project. 

No skilled or unskilled labor shall be charged for any tools 
used in performing their respective duties except for loss or 
damage thereto. 

Every employee on the work covered by this contract shall be 
permitted to lodge, board and trade where he and with whom he 
elects, and neither the contractor nor his agents, nor his em- 
ployees, shall directly or indirectly require as a condition of 
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employment that an employee shall lodge, board or trade at a 
particular place or with a particular person. 

No charge shall be made for any transportation furnished by 
the contractor or his agents to any person employed on the work. 

No individual shall be employed as a skilled or unskilled la- 
borer on this contract except on a wage basis, but this shall not 
be construed to prohibit the rental of teams, trucks, or other 
equipment from individuals. No such rental agreement, or any 
charges for feed, gasoline, supplies, or repairs on account of 
such agreement, shall cause any deduction from the wages 
accruing to any employee. 

All of the above provisions shall also apply where work is to 
be performed by piece work, station work or by subcontract. 
The minimum wage shall be exclusive of equipment rental on 
any equipment which the worker or subcontractor may furnish 
in connection with his work. 


VI. Hand Labor Methods. 
Clearing and Grubbing 

All clearing and grubbing of timber less than 18 inches in 
diameter shall be done by hand labor or by team labor methods. 
The use of explosives will be permitted for loosening stumps. 


Grading 

All trimming of slopes in cuts and fills shall be done by hand 
labor methods. 

Ditches shall be trimmed by hand labor or team labor meth- 
ods. 


Subgrading 
All material windrowed between forms by the use of blade 


graders or subgrade planers shall be removed by hand labor 
methods. 
Pipe and Underdrains 

Trenches for pipe of 24-inch diameter or less, tile drains and 
similar structures shall be dug by hand labor or team labor 
methods. The use of explosives will be permitted where neces- 
sary. 

Pipe of 24 inches diameter or less, except cast iron water 
pipe, shall be unloaded and placed by hand labor methods. The 
use of cranes, block and tackle, and any other equipment oper- 
ated by hand labor or team power, will be permitted. 

Backfilling of excavated material shall be done by hand labor 
or team labor methods. 


Culverts and Masonry Structures and Small Bridges Up to 
50-foot Span 

Cement and reinforcing steel shall be unloaded by hand labor 
methods. 

Aggregates shall be moved from the stock piles at the struc- 
ture to the mixer by hand shovels, wheelbarrows, or carts, or 
other hand labor or team labor methods. 

All carpenter and form work shall be done by hand labor 
methods. The use of steel forms, where allowed by the specifi- 
cations, will be permitted. 

Concrete shall be transported from the mixer to its place of 
use by carts or wheelbarrows. Chutes, where allowed in the 
specifications, will be permitted. 

Finishing of structural concrete surfaces shall be done by 
hand rubbing, or other hand labor methods. 


Curbs and Gutters 

Subgrading for curbs and gutters shall be done by hand labor 
or team labor methods. 

Concrete and its constituent materials shall be handled as 
specified under “Culverts and Masonry Structures and Small 
Bridges.” 


Guard Rails 

All post holes shall be dug by hand labor methods. 

Posts, where available in the quantity and quality required, 
shall be cut in the vicinity of the proposed work. 

All painting shall be done without the use of mechanical 
equipment. 
Drybound and Waterbound Bases (Macadam, Gravel, Limerock 

Caliche, etc.) and Waterbound Surface Courses 

All filler (dust, screenings, chips, sand, etc.) shall be spread 
by hand labor methods. 

Filler shall be broomed into the surface by hand labor meth- 
ods. 
Surface Treatments, Retreads and Mixed in Place Types 

Sweeping of roadway, where required, shall be done by hand 
labor or team labor methods. 


Bituminous Macadam Surface Course 

Sweeping and cleaning of the base course in preparation to 
receive the surface course, where necessary, shall be done by 
hand labor or team labor methods. 
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All Surface Courses 

Sweeping and cleaning of the base course in preparation for 
reception of the surface course shall be done by hand labor or 
team labor methods. 

Roadside Production of Crushed Stone and Gravel 

Roadside production of crushed stone or gravel is construed 
to be production with portable or semi-portable crushing or 
screening plants established or reopened in the vicinity of the 
work for the purpose of supplying local material for a particu- 
lar project or projects. 

Earth stripping of quarries and gravel pits shall be done by 
hand labor or team labor methods. Trucks of not more than 
1% tons rated capacity may be used for hauling. 

Stone in the quarry shall be loaded by hand labor methods. 


Large Bridges 

All painting of steel work shall be done without the use of 
mechanical equipment. 

Carpenter work and form work shall be done by hand labor 
methods and the use of mechanical saws will not be permitted 
at the bridge site. Electrical or mechanical drills shall not be 
used for boring holes in piles and forms at the bridge site. 


VII. General. 

Any violation of the spirit or the intent of the foregoing pro- 
visions shall render the contractor ineligible to bid upon any 
further work involving the use of “National Recovery Highway 
Funds.” 


A 
OPTIONAL SPECIAL PROVISIONS 


V. Wages, Hours of Employment and Conditions of 


Employment. 

(a) Skilled and unskilled labor shall not be permitted to 
work more than 130 hours in any one calendar month. 

NOTE: The above clause limiting employment to 130 
hours in any one calendar month may be substituted for the 
first sentence of the 30-hour week clause of Sec. V of the 
Required Special Provisions in cases where the State High- 
way Department has determined, with the approval of the 
District Engineer of the Bureau of Public Roads, that a 
sufficient amount of labor is not available in the immediate 
vicinity of the project properly to man the work and un- 
employment has been absorbed in the area of the work. Such 
projects, in general, will be those so distant from employment 
centers or sources that some labor would desire to board in 
the vicinity of the work while employed thereon. 

(b) Skilled and unskilled labor shall not be permitted to 
work more than eight hours in any one day and not more than 
40 hours in any one week. 

NOTE: The above clause may be used in lieu of the 30- 
hour week clause of Sec. V of the Required Special Provi- 
sions only in cases where the location of the work is so 
remote or so inaccessible as to make it necessary to maintain 
camps for housing and boarding all of the labor employed on 
the work. This clause will not be approved in cases where 
camps are established as a matter of custom, or for conveni- 
ence of operation. The necessity for the establishment of 
camps shall be determined by the State Highway Department 
and approved by the District Engineer of the Bureau of 
Public Roads and the Director of the United States Employ- 
ment Service prior to the advertisement of any project, and 
in all such predetermined cases the above clause shall be stated 
in the advertisement and in the special provisions for such 
projects. 


B 


VI. Hand Labor Methods. 
Grading 

Hand labor or team labor methods shall be used for excavating 
all earth material. 

Team equipment or trucks of not more than 1% tons rated 
capacity shall be used for hauling excavated material. 

Power excavating equipment and explosives may be used in 
rock excavation. 


NOTE: The above clauses may be added to the Required 
Special Provisions for Grading, Sec. VI, on projects espe- 
cially selected as being well adapted to hand labor and team 
labor methods. In general such projects will be those involv- 
ing excavation at a rate not exceeding 12,000 cubic yards to 
the mile, or very short jobs such as bridge approaches or 
minor line revisions and improvements. These provisions may 
also be applied to certain continuous grading sections of heavy 
grading projects, not less than a mile in length, involving 
excavation, in such sections, at a rate not exceeding 12,000 
cubic yards per mile. 


Roads and Streets 


Roadside Production of Crushed Stone and Gravel 
The use of power shovels, clamshells and draglines will not be 
permitted in the production of gravel under the contract. 
NOTE: This clause may be useua whenever gravel may be 
produced with reasonable economy by the elimination of the 
above types of equipment. 
Culverts and Masonry Structures and All Bridges 
All excavation and backfilling shall be done by hand tools 
such as picks, shovels and wheelbarrows, or by team tools, such 
as scrapers and carts. The use of explosives will be permitted, 
also power operated pumps where necessary. Excavation more 
than 6 feet below normal ground level may be removed by 
mechanical means. 


v 
New Method of Wetting Earth Cover 
on Concrete Widening Strip 


A new method of wetting down the earth cover on 
a 11-ft. concrete widening strip was developed by G. Y. 
Carpenter, Superintendent for McGuire & Roth, Con- 
tractors, Richmond, Va., in the reconstruction of the 
Washington-Richmond highway between Washington 
and Fredericksburg, Va., to a 30-ft. width. 

An 1800-gal. standard gasoline tank was mounted on 
a 3-ton Brockaway truck driven by L. A. Payne, truck 
owner, and a 4-in. pipe, 12 ft. long, was connected at 
the side of the tank at the bottom. The bottom side of 
the pipe was drilled with 3¢-in. holes spaced 1 in., edge 
to edge. A control valve that could be operated from 
the cab of the truck by the driver was used for a time, 











Arrangement for Wetting Earth Cover 


but the rig was found to work satisfactorily without 
the control valve. A portable Jaeger gasoline water pump 
of 500 gal. per minute capacity was mounted on the truck 
behind the tank. This water pump was equipped with 
a long suction hose which was used to fill the tank from 
streams that cross the road, or from other sources of 
water supply. 

The watering rig was used to wet the earth cover 
used in curing the 11-ft. widening strip of concrete at 
necessary intervals of time. The truck was driven along 
the concrete road with the watering pipe projecting over 
the strip of concrete to be cured and water applied as 
needed. 

The equipment for watering was tried out first near 
Petersburg, Va., and it has been used with success and 
economy on the Washington-Fredericksburg highway 
on the section under construction by McGuire & Roth. 
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Simple Cardinal Principles for 
Roadside Drinking Fountains 


By J. R. McDERMoTT 


District Engineer, State Road Commission of West Virginia 


the public highways is being recognized as a proper 

function of state government, either through its 
hizghway department alone or in cooperation with its 
department of public health. Among the measures taken 
included sanitary control of municipal water sys- 
ems, testing of private supplies to which the traveling 
ublic is invited to have free access, and the construc- 
n of public water supplies at practical points con- 
ruous to the public highways, all of which facilities 
hould be properly placarded for the information of the 
»otorist when sanitation is assured. It is believed that 
he providing of public drinking fountains and their 
naintenance constitutes one of the finest legitimate forms 
‘ advertising possible for a state and for its state high- 
vy organization. 
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In mountainous country especially it is frequently 
possible to locate adequate sources of water with which 
to provide this meritorious service for the convenience 
of the motoring public. During the past year the writer 
had some limited experience in carrying forward such 
a program and believes that it may prove of interest to 
outline some of the simple cardinal principles followed. 
The illustrations show several 1932 projects and will 
serve to illustrate current practices. 


A spring of suitable volume capable of being developed 
and protected is the essential prerequisite. Protection 
must be had both against contamination and: against de- 
structive vandalism. For this reason the source should 
best be at a distance of a few hundred feet from the 
highway. A spring located up to 2,000 ft. distance from 
roadside will not prove unduly expensive to pipe to the 
fountain site. Once both the palatability and the purity 
of the water are determined, arrangements for the supply 
must be consummated by purchasing or lease. Excellent 
cooperation may generally be secured from property 
owners by the exercise of proper diplomacy and frank- 
ness as to the intended purposes. The entire water 
supply should be captured at its source in a concrete or 
masonry box provided with a hinged locked lid to per- 
mit of ready access for inspection and cleaning, this lid 
to be watertight or so raised above the top level of the 
box as to prevent the entrance of water from above. All 
surface water must be ditched away from around the 
spring box to guard against contamination. From this 
box a feed line leads to the fountain and also a short 
overflow pipe to carry off surplus water. The immersed 
feed-pipe should have a down-turned pipe elbow and 
short nipple protected with a fine mesh copper screen 
through which the water may rise into the line, and 
for its entire length this pipe should be buried deeply to 
protect against winter frost and summer heat. 


Granting the availability of the water, the fountain site 
should be selected among pleasant surroundings with 


ample parking facilities and should be readily visible 
for a few hundred feet in either direction along the high- 
way. Suitable shade and adjacent picnicking facilities 
are very desirable if practical. It is firmly believed that 
the offset distance from face of fountain to the outer 
edge of the nearest lane of the highway should be a 
minimum of 20 ft., thus providing at least two parking 
lanes entirely off the road surface. A single lane on 
each side is objectionable as it tends toward creating 
traffic confusion. In some instances it has proven both 
practical and desirable to provide for one or more lanes 
in the rear of the fountain in addition to the two front 
lanes. 

Stone masonry using rock native to the vicinity ap- 
pears to be the most attractive material for construction, 
as such work harmonizes with its setting. The design 
of the fountain is a matter of taste and may range from 
the simple to the elaborate, from the rustic to the fin- 
ished, but should generally be both substantial and con- 
servative. It should include provision for the direct 
refreshment of the patron, for filling of water contain- 
ers, and for serving of the automobile. A highly satis- 
factory arrangement has proven to be two mouthpieces, 
one on either side, with a gooseneck pipe at the front or 
rear for bottle filling, the overflow from all openings 
leading into a small basin at the rear from which radia- 
tors may be filled or in which hands may be washed. 
The water should rise about 2 to 3 in. above the mouth- 
pieces which should be at a height of about 42 in. abeve 
the ground. Unused water drips into a small splash 
basin 6 to 8 in. in depth with screened discharge so ar- 
ranged that no water will be pooled in the basin. 

An ideal water source should furnish sufficient water 
that continuous flow is had through all three discharge 
openings mentioned. If the supply is inadequate to pro- 
vide for such continuous flow, fewer discharges may be 
provided or the mouthpieces may be equipped with hand 
valves of the automatic-closing type, or a self-closing 
faucet may be used on the bottle-filling pipe. Should 
the temperature of the water be too warm for palatabil- 
ity, the feed-line from the spring may lead into a deeply 
buried cooling tank or basin placed immediately adjacent 
to the fountain. All pipe fittings in and about the foun- 
tain should be of brass and so arranged that pressures 
may be independently controlled at each discharge open- 
ing. Valves for this purpose may be conveniently 
grouped within a small control box built into the masonry 
at the rear of the fountain with access to same through 
a securely locked but inconspicuously located hand-door. 

Natural shade and shrubbery at and about the site 
should be carefully cultivated and preserved and native 
shrubs may be transplanted as desired, but artificial land- 
scaping should be avoided. Needless to say, the sur- 
roundings must be systematically policed by the regular 
maintenance crew and in this particular a neatly painted, 
conveniently located trash receiver will prove of great 
value. A stone stepping-black placed at one or both of 
the drinking mouthpieces will be approciated by the 
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Views of Roadside Drinking Fountains Along the Highways of West Virginia 


Upper Left: The “Blue Ridge” Fountain on Route 23 in Jefferson County. Dressed Masonry of Dark Local Limestone and Miniature 
in Desigr Gooseneck Discharges Into Splash Basin, Rear of Fountain. Paved Parking Area with Curbed Grass Plots. Picnicking 


Grove in Rear with View Overlooking the Valley of the Shenandoah 
Upper Left: “Pin-Oak” Fountain on Route 29 in Hampshire County. Rough Field Boulders Trimmed with Fused Silica Crystals 
Found Locally, Resembling Stalagmites. A Good Example of Suitable Location Having Ample Parking Area with Shady Picnicking 
Grounds Adjacent Race of Fountain to Edge of Roadway Is 30 Ft. Two Mouthpieces, Bottle Filling Gooseneck and Discharg¢ 
Basin in Rear 
Fountain on Route 23 in Hardy County. A Triangular Base of Cut Limestone Surmounted by a Pyramid 
Nipples, One Above Each of the Stepping Blocks. Two Stone Seats at Rear of 
Stepping S tones Lead Up to Picnicking Grounds Overlooking the Fountain 
Side and Roadw: 
Fountain from Picnic Ground. Bottle Filling Nipple Shown Discharging Into Basin. Control Box 
Parking Lanes Both Front and Rear Well Clear of Used Roadwa) 


The “Johnny Cake” Fountain on U. S. Route 50 in Grant County. Native Sandstone Masonry with High-Backed Seats 
Paved Three Lane Parking Area with Curbed Plot for Safety of Alighted Passengers. Beins 
Having Separate Entrance from Parking Area and Steps from Curbed Area 


Fountain on U. S. Route 50 in Mineral County. Creek Boulder Pillars Enclosing Rough Cut Limeston 
and Bottle Filling Gooseneck at Rear. Located Between Creek and Highway and Guarded b 
Parking Lanes Between Trees and Road Edge 


Middle Left: The “Sinks” 
of Sandstone River Boulders. Has Two Drinking 
Parking Area, One of Which Is a Culvert Headwall. 


Middle Right: Rear View of “Sinks” 
Located at Left of Basin with Hinged Door Near Ground Line. 


Lower Left: 
on Either Side of Central Fountain. 
Located on a Grade, the Pool Is at a Lower Level, 


Lower Right: “New Creek 


Base. Two Drinking Nipples at Sides 
Twin Elms, with Two 


‘safe drinking water” sign 


A small brass nameplate may be at- at the fountain a standard 
is prominently displayed, the accuracy of which info 


mation must be assured by periodic bacteriological tests 


juvenile traveler. 
tached to the roadside face of the fountain, bearing the 
state seal and the year constructed. Suitable advance 
signs inform the motorist of the available facilities and of the water. 
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Rules and Regulations for Highway W ork 
Under $400,000,000 Federal Appropriation 


visions of the National Industrial Recovery Act 

authorizing grants to the State highway de- 
partments for the emergency construction of public 
highways and related projeects in accordance with 
the provisions of the Federal Highway Act were 
promulgated on June 23 by R. G. Tugwell, Acting 
Secretary of Agriculture. The $400,000,000 appro- 
priated by the act also was allotted on June 23 to 
the various states and the money will be available for 
expenditure July 1. The apportionment by state will 
be found on another page of this issue. The rules 
and regulations follow in full: 


Section 1. The term “Act” as used herein shall be construed 
to mean those provisions of Title II of the National Industrial 
Recovery Act of June 16, 1933 (Public No. 67, 73rd Congress), 
which authorize the emergency construction of public highways 
and related projects in accordance with the provisions of the 
Federal Highway Act. 

The term “State” as used herein shall include the Territory 

Hawaii and the District of Columbia. The term “National 
Recovery Highway Funds” shall mean the four hundred million 
dollars of Federal funds authorized under Section 204 of the Act 
of June 16, 1933 (Public No. 67, 73rd Congress), to be granted 
to the several State Highway departments for the construction 
of public highways and related projects on the Federal-aid high- 
way system and on extensions thereof into and through munici- 
palities and on secondary or feeder roads in accordance with the 
provisions of the Federal Highway Act. All projects located 
on the Federal-aid highway system outside of municipalities in- 
volving the use of such funds shall be designated “National 
Recovery Highway Projects,” indicated by prefixing the letters 
“NRH” to the project number. All projects located on exten- 
sions of the Federal-aid highway system into and through munici- 
palities involving the use of such funds shall be designated 
“National Recovery Municipal Highway Projects,” indicated by 
prefixing the letters “NRM” to the project number. All projects 
located on secondary or feeder roads involving the use of such 
funds shall be designated “National Recovery Secondary High- 
way Projects,” indicated by prefixing the letters “NRS” to the 
project number. 


R visice and regulations for carrying out the pro- 


Projects to Be Initiated by States 

Sec. 2. All projects under this Act shall be initiated by the 
States and submitted in the same manner as other Federal-aid 
projects, and all such projects shall be subject to all provisions of 
the Rules and Regulations of the Secretary of Agriculture for 
administering the Federal Highway Act, as heretofore promul- 
gated, except such provisions as are in conflict with these rules 
and regulations. 

Sec. 3. Secondary or feeder roads, as referred to in this 
Section of the Act, shall be defined as roads which are not now 
included in the approved system of Federal-aid highways, but 
which are either part of the State highway system or are impor- 
tant local highways leading to shipping points, or which will 
permit the co-ordination or extension of existing transportation 
facilities, including highway, rail, air and water. 

Apportionment of Funds 

Sec. 4. Not more than 50 per cent of the funds apportioned to 
any State under this Act shall be applied to projects on the 
Federal-aid highway system outside of the corporate limits of 
municipalities; not less than 25 per cent of such funds shall be 
applied to projects on extensions of the Federal-aid highway 
system into and through municipalities; and not more than 25 
per cent of such funds shall be applied to secondary or feeder 
roads until provision has been made for the satisfactory comple- 
tion of at least 90 per cent of the initial limiting Federal-aid 
highway system in such State. Upon a proper showing by any 
State that, either all needed improvements on extensions of the 
Federal-aid highway system into and through municipalities can 





be completed with an expenditure less than 25 per cent of the 
State’s apportionment, or that municipal authorities are unable 
or unwilling to obtain the necessary rights of way for needed 
improvements, or for other reasons, the Secretary of Agriculture 
may revise the above percentages with reference to such State. 
The reconstruction of existing facilities that are adequate for 
traffic shall not be considered needed improvements. 


Classes of Projects Enumerated 

Sec. 5. Each State highway department shall submit for 
approval to the Secretary of Agriculture and through him to the 
Special Board for Public Works a preliminary statement show- 
ing the proposed assignment of the State’s apportionment to (1) 
the Federal-aid highway system outside of municipalities, (2) 
extensions of the Federal-aid highway system into and through 
municipalities, and (3) secondary or feeder roads. This state- 
ment shall list the counties or political subdivisions in which 
projects to be submitted will be located. A project or projects 
of one or more of the defined classifications shall be provided in 
at least 75 per cent of all counties of the State, unless it be shown 
either (1) that the number of counties in which need of employ- 
ment exists constitutes a smaller percentage of the total; or (2) 
that needed and suitable road construction projects cannot be 
found in that percentage of the total number of counties. In 
selecting counties in which projects are to be located, considera- 
tion shall be given to the relative need for employment in such 
counties. 

Sec. 6. Upon approval of the preliminary statement in whole 
or in part each State highway department shall prepare and 
submit detailed programs of proposed construction of each of the 
three classes of projects enumerated in the foregoing Section, 
indicating the termini, the character of the work, the estimated 
cost, and the amount of Federal funds desired. The three pro- 
grams may be submitted independently and may be so approved 
in whole or in part. In the selection of projects to be included 
in these programs priority shall be given to: (a) the closing of 
gaps in the Federal-aid highway system; (b) the appropriate 
landscaping of parkways or roadsides on a reasonably extensive 
mileage; (c) the correlating and supplementing of existing trans- 
portation facilities by road, rail, air and water, and providing of 
service to freight receiving stations, airports and emergency 
landing fields; (d) reconstruction designed to reduce maintenance 
cost and decrease future State and local highway expenditures ; 
(e) providing a large number of small projects designed to 
employ the maximum of human labor; and (f) the elimination 
of hazards to highway traffic, such as the separation of grades 
at crossings, the reconstruction of existing railroad grade crossing 
structures, the relocation of highways to eliminate railroad cross- 
ings, the widening of narrow bridges and roadways, the building 
of footpaths, the replacement of unsafe bridges, the construction 
of routes to avoid congested areas, and the construction of facili- 
ties to improve accessibility and the free flow of traffic. 

The Secretary and the Board reserve the right to require the 
construction of roads desired by the U. S. Railroad Coordinator 
to provide adequate year-round highway service in replacement of 
branch-line railroad service proposed to be abandoned. 


Construction to Be Under Supervision State Highway Department 

Sec. 7. Surveys and plans, specifications and estimates for all 
projects under this Act in each State shall be prepared under the 
immediate direction of the State highway department and the 
construction involved shall be under the immediate supervision 
of the State highway department. Funds apportioned under this 
Act shall not be available for the payment of any portion of the 
cost of surveys and plans undertaken prior to the approval of the 
program. Payment will be made of the actual itemized expendi- 
tures for surveys and plans on National Recovery Highway 
Projects and National Recovery Municipal Highway Projects 
only upon a showing by the State that the revenues available to 
the State for such purposes are insufficient to pay such costs. 
Payment may be made of the actual itemized cost of surveys and 
plans for National Recovery Secondary Projects. Payment may 
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be made of the actual itemized cost of construction engineering 
and inspection on all projects. Payment for engineering services 
will not be made on a percentage basis. 

Each State shall maintain at its own expense a State highway 
department having adequate powers and suitably equipped and 
organized to discharge to the satisfaction of the Secretary of 
Agriculture the duties required by this Act and these rules and 
regulations. No part of the cost of surveys, plans, and engineer- 
ing supervision of construction will be paid to any State which 
restricts employment of engineers on such work to residents of 
the State, unless it shall be shown that a sufficient number of 
qualified engineers, trained in highway construction, are available 
within the State. 


Contractor to Furnish All Material 

Sec. 8. All contracts for the construction of highways under 
this Act shall require the contractor to furnish all materials enter- 
ing into the work, and no requirement shall be contained in any 
contract in any State providing price differentials for, or restrict- 
ing the use of materials to, those produced within the State; 
provided, however, that preference shall be given to the use of 
materials produced under codes of fair competition approved 
under the National Industrial Recovery Act. 

Sec. 9. No convict labor shall be employed and no materials 
manufactured or produced by convict labor shall be used on any 
project constructed under this Act. 


Wage and Labor Requirements 

Sec. 10. (a) All contracts for the construction of highways 
under this Act shall prescribe the minimum rates of wages as 
predetermined by the State highway department, which con- 
tractors shall pay to skilled and unskilled labor, and such mini- 
mum rates shall be stated also in the advertisement for bids and in 
proposals or bids which may be submitted. The wage rates so 
determined may be a minimum rate for unskilled labor and a 
minimum rate for skilled labor, or for skilled labor a minimum 
rate may be fixed for each class of such labor. Such wages shall 
be just and reasonable compensation sufficient to provide, for the 
hours of labor as limited, a standard of living in decency and 
com fort. 

(b) All contracts for the construction of projects under this 
Act shall require that the wages of skilled and unskilled labor 
shall be paid in legal tender of the United States. All contracts 
for the construction of projects under this Act shall contain a 
provision that no deduction from the wages of skilled or unskilled 
labor shall be allowed on account of goods purchased or obliga- 
tions incurred in any commissary or store owned, leased or other- 
wise controlled by the contractor. Obligations so incurred shall 
be subject to collection only in the same manner in which obliga- 
tions incurred in the ordinary course of business are collectible. 

Sec. 11. Contracts for all projects under this Act shall contain 
stipulations that in the employment of labor preference shall be 
given, where they are qualified, to ex-service men with depend- 
ents, and then in the following order: (a) to citizens of the 
United States and aliens who have declared their intention of 
becoming citizens, who are bona fide residents of the political 
subdivision and/or county in which the work is to be performed; 
and (b) to citizens of the United States and aliens who have 
declared their intention of becoming citizens, who are bona fide 
residents of the State in which the work is to be performed; 
provided that these provisions shall apply only where such labor is 
available and qualified to perform the work to which the employ- 
ment relates. 
30-Hour Working Week 

Sec. 12. Contracts for all projects under this Act shall contain 
a stipulation that (except in executive, administrative and super- 
visory positions), so far as practicable and feasible, no indi- 
vidual shall be permitted to work more than thirty hours in any 
one week. This requirement shall be construed, (a) to permit 
working time lost because of inclement weather or unavoidable 
delays during the period of employment in any one week, to be 
made up in the succeeding week or weeks of any one calendar 
month; and (b) to permit a limitation of not more than 130 
hours’ work in any one calendar month to be substituted in the 
contract for the requirement of not more than 30 hours’ work 
in any one week on projects in localities where a sufficient amount 
of labor is not available in the immediate vicinity of the work. 
It shall not be considered practicable and feasible to apply either 
of these limitations to work located at points so remote and so 
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inaccessible that camps are necessary for the housing and boarding 
of all of the labor employed on the work and unemployment has 
been absorbed in the area of the work, as determined by the 
State highway department with the approval of the District Engi- 
neer of the Bureau of Public Roads and the Director of the 
United States Employment Service prior to advertisement; pro- 
vided, however, that in all such cases no individual shall be per- 
mitted to work more than 8 hours in any one day or more than 
40 hours in any one week. 

Sec. 13. In order to give effect to the provisions of this Act 
it will be required that the maximum of human labor be used in 
lieu of machinery wherever practicable and consistent with sound 
economy and public advantage. 


Contractor to Furnish Copies of Pay Roll 

Sec. 14. The specifications for each project shall contain special! 
provisions which shall be in conformity with instructions issued 
by the Bureau of Public Roads for carrying into effect the stipu- 
lations required by these rules and regulations, which provisions 
shall include a requirement that the contractor shall promptly fur- 
nish to the State highway department copies of each pay roll 
certified under eath by the contractor or his authorized repre- 
sentative. Such copies shall be available for inspection by the 
Secretary of Agriculture and the Special Board for Public Works 

Sec. 15. Funds apportioned to the State highway departments 
for the emergency construction of highways under this Act may 
be used in lieu of State funds to match unobligated balances of 
previous apportionments of regular Federal-aid authorizations, and 
such regular Federal aid, so matched, may be used to the maxi 
mum extent legally permissible in the construction and reconstruc- 
tion of projects on the Federal-aid highway system. 

Sec. 16. All contracts for work to be done under these regula 
tions shall provide the labor required for such projects and appro- 
priately to be secured through local employment services shal! 
be selected from qualified workers referred by employment 
agencies designated by the United States Employment Service 
The State highway departments shall include the above-stated 
requirement in their contracts. 

Sec. 17. All contracts for projects under this Act shall con 
tain suitable stipulations designed to insure that not less than 8) 
per cent of the work embraced in the contract, exclusive of items 
not commonly found in contracts for similar work, or whic 
require highly specialized knowledge, craftsmanship and/o: 
equipment not ordinarily available in contracting organizations 
which perform work of the character embraced in the contract, 
shall be performed by the contractor with his own organization. 


Requirements Regarding Materials 

Sec. 18. All contracts for projects under this Act shall pro- 
vide that in the performance of the work the contractor, sub- 
contractors, material producers or suppliers shall use only such 
unmanufactured articles, materials and supplies as have been 
mined or produced in the United States, and only such manufac- 
tured articles, materials and supplies as have been manufactured 
in the United States substantially all from articles, materials or 
supplies mined, produced or manufactured, as the case may be, 
in the United States, unless articles, materials or supplies of the 
class or kind to be used, or the articles, materials or supplies from 
which they are manufactured are not mined, produced or manu- 
factured, as the case may be, in the United States in sufficient and 
reasonably available commercial quantities and of a satisfactory 
quality ; provided, however, that if a State highway department 
shall find that in respect to some particular articles, materials or 
supplies it is impracticable to make such requirement, or that it 
would unreasonably increase the cost, an exception, with the 
approval of the Bureau of Public Roads, shall be noted in the 
specifications as to those particular articles, materials or supplies, 
and a public record shall be made of the findings which justfied 
the exception. 

Sec. 19. Any work done by direct labor under this Act 
shall be subject to these rules and regulations. All materials used 
on such work shall be purchased under approved specifications 
on competitive bids after proper advertisement. 

Sec. 20. No invitation for bids upon any project shall be adver- 
tised until the plans for such project have been recommended 
for approval by the District Engineer of the Bureau of Public 
Roads, and no contract for any such project shall be entered into, 
or award therefor made, by any State without prior concurrence 
in such action by the District Engineer of the Bureau of Public 
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Roads. Approval will not be given to any procedure or require- 
ment designed to prevent the award of contracts to qualified 
contractors non-resident of the State in which the work is 
ocated. 

Sec. 21. Project agreements for secondary or feeder road 
ojects shall provide for the maintenance of such projects by 
he State where the law permits the State to undertake such 
naintenance ; otherwise the State shall submit, in the form pre- 
cribed by the Secretary of Agriculture, an agreement with the 
-ounty or other political subdivision for such maintenance. 

Sec. 22. Project agreements for projects on extensions of the 
Federal-aid highway system into and through municipalities shall 
provide for the maintenance of such projects by the State where 
the law permits the State to undertake such maintenance; other- 
wise the State shall submit, in the form prescribed by the Secre- 
tary of Agriculture, an agreement with the municipality or other 
political subdivision for such maintenance. 

Sec. 23. Any contractor who deliberately violates the spirit 
and intent of these rules and regulations or the special provisions 
sued thereunder shall not be eligible to bid upon any further 

rk involving “National Recovery Highway Funds.” 

Sec. 24. No payments will be made to any State on account 

work performed on any project which has not been done in 
ccordance with these rules and regulations and the special pro- 
visions issued thereunder. 

Sec. 25. These regulations shall apply to National Recovery 

ighway Projects, National Recovery Municipal Highway 
Projects and National Recovery Secondary Highway Projects as 
lefined in Section 1 hereof. 
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$400,000,000 Road Fund Apportioned 


Among States 


Acting Secretary of Agriculture R. G. Tugwell on 
June 23 apportioned, with the approval of the Special 
Board for Public Works, Secretary of the Interior 
Harold L. Ickes, chairman, the $400,000,000 appropri- 
ated by the National Industrial Recovery Act for 
expenditure on highway construction. 

The money will be available for expenditure July 1 
for construction of roads in the Federal aid highway 
system and extensions thereof into and through mu- 
nicipalities, and for the survey, planning, improve- 
ment and construction of secondary or feeder roads 
to be agreed upon by the state highways departments 
and the Secretary of Agriculture. 

Allocation of the money has been made in accord- 
ance with the requirements of the act, which provide 
that seven-eighths of the total sum apportioned to 
the states shall be divided in accordance with the 
three-way plan established by the Federal highway 
act which gives equal weight to population, area, and 
rural post road mileage, and one-eighth in propor- 
tion to population. Sharing in the apportionment are 
the 48 states and Hawaii and the District of Colum- 
bia. In apportioning the seven-eighths part the states 
of Delaware, New Hampshire, Rhode Island and Ver- 
mont and Hawaii and the District of Columbia re- 
ceive a minimum share of one-half of one per cent. 

The amounts allocated follow: 


Total 
State Apportionment 
8 RR eee ee Tere. Ce a ee ee $ 8,370,133 
EET pai sae ee en Aran teen a 5,211,960 
ae ed ie ce ae Oe ee ae 6,748,335 
RI OS ee ek te ee oe le 15,607,354 
tee ge oe ae a 6,874,530 
ROUMNOERIIUE occ cc ccccceccecss hee Sie kites anit eral 2,865,740 
GREE eR eae atone pire ame Cmer te ea AR Ne, ae EMDR Ee 1,819,088 
a i a 8 ee es a ae ae 5,231,834 
ED Nina cae ede an peumenaietheeban ened sneak 10,091,185 
NN ali lag oi cata ae oe lal te 4,486,249 
a aia ee a Se 17,570,770 
Ti dG eee 10,037,843 
RC REIS INES ee Ena SEIS 10,055,660 
a eee 10,089,604 
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IS ig 5 dud singe. bce 48 hod epee Wes Sosa eae eee oe 7,517,359 
EE chepulikinsncj/nces Sees d oeaeeeEA ahead led 5,828,591 
tein ek. iar id Gti Wathen s Mice aaa aa 3,369,917 
a Sa 45 aa seatanrmlacatb ok Ase inde Siac ok Reale 3,564,527 
IN oii hort srlainles Aish d cet haeaan Oem eeDewake 6,597,100 
ET Ed Sariks dacde ki vena bibhabudka wr kank meus 12,736,227 
Seg Ca Ge a ee kee ae 10,656,569 
I Site sie sai cre lad tele ie ae ee accra as 6,978,765 
NT Sis 6:5: sia tink Gute ca Gwe ecan alee x ua oe 12,180,306 
I a a its a NN ee ieee 7,439,748 
EERE TRS eee cur a ee Deki 7,828,961 
ia ha wigs ae ien baad deuati ee cmavades 4,545,917 
ND in ns ote neh per eeaanaeoeeian 1,909,839 
Nad Sink wk ald aR ue aie ne ok We eck 6,346,039 
oe, REE Ga SAP Sire erent enne mom emer rin eres 5,792,935 
Se EPEC es Serres Ome ty ei een, Mean e Doe 22,330,101 
IN 655 gs cits akte-nca aha Wn aki ache aen 9,522,293 
I ns inst k diekcbint marie emeokneeakineda on 5,804,448 
SER Se iia ia sie io aed SRG a he A oe 15,484,592 
RU Be al oe eh 9,216,798 
hich aide i decays alk Rak aie re babu alee 6,106,896 
ED cinta casepaenekngbeserdbeneiucaete 18,891,004 
iin a Caw he kenge d Macaw Kea aedek 1,998,708 
I oii a hay i ceca 65.9 Rag heun meacEs 5,459,165 
J SROs Se ere eee 6,011,479 
ME ies Da unsihke Gx eS Kae mene heen ale 8,492,619 
PE Se Wik Ke airs awe he waee seen Gewtnrae 24,244,024 
ES RELEASES KEEN L CEN KRREA RK EE Caan uae 4,194,708 
MN a6 dines Grae Cea cewek ead cali ieee 1,867,573 
Rod i dncacemnicd One a eendEe hue tie ae eee 7,416,757 
55 Li cis sain acute orate retaiow aoerartats o eae 6,115,867 
oe 55a. ahedhg Os ates ced weenie 4,474,234 
EES ore tier era eee een ements 9,724,881 
 eticihh tices cedad ec eewanyan Kea aiRbcede 4,501,327 
Ree OE CRIN. hin i cds cccciccnckiussvecceeuca 1,918,469 
EE 3h Satine hk Gudea pawn cubes aed Ue antwdooane ta 1,871,062 


Rules and regulations for carrying out the work 
provided for by the funds apportioned were also pro- 
mulgated by the Acting Secretary with approval of 
Mr. Ickes as chairman of the Public Works Board. 

The rules and regulations define secondary or 
feeder roads as roads not now included in the Federal 
aid highway system, but which are either part of the 
state highway system or important local highways 
leading to shipping points, or which will permit co- 
ordination or extension of existing transportation 
facilities, including highway, rail, air, and water. 

Not more than 50 per cent of the funds appor- 
tioned will be applied to projects on the Federal aid 
system outside of corporate limits. Not less than 25 
per cent will be applied to extensions of the Federal 
aid system into and through municipalities, and not 
more than 25 per cent will be available for secondary 
or feeder roads until provision has been made for the 
satisfactory completion of at least 90 per cent of the 
initial limiting mileage of the Federal aid system, 
which is 7 per cent of the state’s certified rural road 
mileage. 


v 

BicycLE RESPONSIBLE FOR Goop Roaps.—The Utica, 
N. Y., Press of April 6 contains the following interesting 
item: The bicycle is responsible for the present good 
roads which we enjoy in New York state today, accord- 
ing to the following story told by George C. Warren, 
general chairman of the highway sidewalks committee, 
American Society of Municipal Engineers. He says: 
“When I moved to Utica, N. Y., in 1888 there were very 
few reasonably smooth pavements in any city and any- 
thing more than a poorly graded and drained country 
road in any section. During that period the late Col. 
Albert A. Pope of Boston had perfected the bicycle 
which he first introduced into the United States from 
England. Everyone wanted one, but it was a case of 
“all dressed up and no place to go.” Colonel Pope started 
to find an outlet through earnest and useful advocacy 
of cinder paths along country roads. That was the first 
of organized country road development.” 
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OGICAL design principles stand foremost among 
L the accomplishments in the development and prog- 

ress of highway construction during the past 
decade. In fact, the establishment of rational design 
principles has been, without doubt, the greatest single 
factor in the development of related highway systems. 
‘rom an economic standpoint, exact calculations made 
possible by the present day technology of highway design 
permit better construction, longer life, lower cost, greater 
mileage, increased utility, and quicker availability—all 
factors which attract the favor and support of the pub- 
lic. Maximum durability and strength of concrete are 
obtained by definite rules of proportioning, pavement 
slabs are designed on sound principles for known load 
capacities, subgrade bearing and lateral resistance are 
definite design factors, proper placing and proportioning 
of steel reinforcement gives maximum resistance to crack 
formation and load stresses, curing methods of known 
action speed the opening and assure the strength of the 
finished job. This article discusses curing and the ad- 
vancement made in this phase of concrete pavement 
construction. 

In the consideration of curing it is logical first to study 
the meaning of the term “curing.” “Good curing of con- 
crete is the setting up of favorable conditions for chem- 
ical action during the early hardening period.” This ex- 
planation was offered by the Curing Committee of the 
Highway Research Board, a committee composed of 
engineers directly interested in the problem of curing. 
It must be pointed out, however, that curing mediums 
do not all have the same effect on concrete, and that, 
regardless of the medium used, there is always a number 
of uncontrollable factors, such as climatic and subgrade 
conditions, which must be given special consideration. 

In providing favorable curing conditions it is primarily 
necessary that the concrete be supplied with sufficient 
moisture to insure the complete hydration of the cement. 
The prevailing temperature must also be conducive to 
proper curing. It is well known that the water normally 
incorporated in a concrete mix is in excess of that needed 
for complete hydration of the cement; it would be im- 
possible to place the concrete should only water sufficient 
for this hydration process be added. Researches have 
shown that this excess water does not remain a part of 
the concrete, but is lost to the air by evaporation (re- 
sulting from prevailing atmospheric conditions), or to 
the subgrade by absorption, should the subgrade be of 
an absorptive nature. The problem of providing a con- 
tinuous supply of moisture for the hydration process is, 
therefore, important. 

Wet curing mediums (wet earth, straw, etc.) provide 
sufficient moisture, if the methods are properly employed, 
but, with the needed supervision and the necessity for 
keeping the curing material wet, these methods are ob- 
viously too dependent upon personal factors. Should 
the earth or straw become dry, either material imme- 
diately acts as a blotter, absorbs moisture from the con- 
crete instead of supplying it, and the benefits of the 
curing periods are destroyed. Considering all the above, 
it is certain that a method which supplies sufficient mois- 
ture and yet eliminates the personal equation is of par- 








ticular value. The use of calcium chloride applied to the 
surface of the concrete supplies such a method. 

A comparison of the moisture content during the 
curing period, the strengths, volume changes, surface 
conditions, and resistance to natural destructive agents of 
two concretes, one cured with a standard method (wet 
dirt, wet straw, etc.) and the other by calcium chloride 
affords a medium for evaluating the relative merits of 
this curing agent. These are discussed later in this paper. 
In addition to these factors it is necessary to consider 
economy, the cost of the material and its application, as 
well as the inconvenience and expense caused the travel- 
ing public due to the use of detours, during unnecessarily 
long periods of curing by the old methods. 

Moisture Supply Assured —The hygroscopic property 
of calcium chloride, alone, makes this material of par- 
ticular value in assuring a continuous moisture supply. 
When calcium chloride is placed upon the surface of the 
concrete (after the wet burlap treatment) dissolution 
takes place in a short time and a solution results. It is 
interesting to study data as to vapor pressure as shown 
in Fig. 1. Assuming that the temperature is 80° F. and 
the relative humidity 60 per cent, it will be noted that 
the vapor pressure of the moisture in the air is 15.6 mm. 
Under these conditions a calcium chloride solution whose 
vapor pressure is other than 15.6 mm. cannot exist. If 
the solution has a lower vapor pressure than that of the 
moisture in the air it will absorb moisture until the 
vapor pressure of the solution and the vapor pressuré 
of the moisture in the air are equal. Should the solution 
have a higher vapor pressure it would lose moisture to 
the air until equilibrium of the vapor pressures resulted. 
This latter condition is, however, very rarely encoun- 
tered with calcium chloride surface curing inasmuch as 
the calcium chloride upon dissolution forms a saturated 
solution and is gradually diluted to a solution having a 
vapor pressure equal to that of the moisture in the air. 
The formation of this solution on the pavement prevents 
the evaporation of the mixing water. 

It is important to consider the problem of moisture 
loss to the subgrade. If the subgrade is not of an ab- 
sorptive type, the moisture loss is confined mainly to 
surface evaporation, which, as explained above, is pre- 
vented in the case of calcium chloride surface curing. 
However, if the subgrade is of an absorptive type there 
will be a rapid loss of the mixing water from the con- 
crete to the subgrade. In this event, if moisture were 
not continually supplied to the concrete, the hydration 
process would cease. This condition could readily be 
encountered with any curing medium, the principle of 
which depends on sealing the mixing water in the con- 
crete by preventing surface evaporation; however, the 
calcium chloride surface method offers an advantage over 
such curing mediums, in that it supplies surface moisture 
and thereby a constant supply of moisture for hydration 
of the cement regardless of the loss through subgrade 
absorption. As loss through the subgrade takes place, 
the surface moisture furnished by the calcium chloride 
enters the concrete and supplies the necessary moisture 
for hydration. 

Strength.—Satisfactory strength is a prime requisite 
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Figs. 1-4—Vapor Pressures; Volume Changes; Relation Between Silt Content of Fine Aggregate and Area of Scale; Wear and 
Strength Results. 


of durable concrete. Regardless of the precautions taken 
in the manufacture of the concrete as to amount and 
quality of cement, aggregate, and water used, the quality 
of the resulting concrete is dependent upon the protec- 
tion provided during the early hardening period. It is 
believed that many of the unexplainable failures of con- 
crete, in which the ingredients have been of satisfactory 





quality and properly proportioned and mixed, could be 
attributed directly to low strengths due to improper cur- 
ing. Whether or not engineers place too much emphasis 
upon the strength factor is debatable, but it certainly is 
deserving of particular attention since we are well aware 
that strength bears a direct relation to the durability and 
density of the concrete. 
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It has long been recognized that the calcium chloride 
surface method of curing insures satisfactory strength. 
This fact was definitely established by an extensive in- 
vestigation of curing mediums conducted by the Illinois 
Highway Department in 1921. The investigators con- 
cluded that the use of this material insured maximum 
strength of concrete, permitted early opening of the 
highways to traffic, and produced a durable and satis- 
factory riding surface. 

Since the Illinois Investigation, studies have been car- 
ried on by many agencies including the Bureau of Public 
Roads and the Highway Research Board. 

The following is a summary of a correlation of the 
results of over thirty investigations studied by the Curing 
Committee of the Highway Research Board. 

Results are stated as the percentage of the strength of 
concrete cured with wet dirt or straw: 


Calcium Chloride 


Surface Curing No. of 
FIELD TESTS: (% of Standard) Specimens 
Compression (Cores taken from pavements) 96 267 
UE. (lien be Su ctekhigaGusaae area weet aie 95 1,329 
LABORATORY TESTS: 
PED <cc.eubiaccaatiennehane arent es meen 100 73 


It is significant that none of the results of individual 
investigations vary much from the general average. 

It is of particular interest to note an investigational 
project as to calcium chloride surface curing reported by 
the Bureau of Public Roads. This section was laid in 
the fall and no rain fell on it for 28 days and therefore, 
the results definitely indicate the value of this method of 
curing. The strength, as determined by core tests, was 
96 per cent of the standard section which specified wet- 
ting for ten days—a requirement much greater than 
specified for ordinary construction. 

It is most important to consider these comparative 
methods of curing. Curing concrete with calcium 
chloride is just as efficient under ordinary field control 
as under the most careful laboratory control, while it 
would be putting it high to state that dirt curing under 
ordinary field control would be 80 per cent as compared 
to ideal laboratory control. 

It is evident that the relative strengths for calcium 
chloride curing are more than equal to wet dirt curing 
under construction conditions. 

Volume Changes.—Pavement survey data indicate that 
volume changes will result in the cracking of pavements, 
should the resulting stresses set up be in excess of the 
tensile strength of the concrete slab. Variations in the 
climatic conditions, changes in the moisture content of 
the concrete slab, and the difference in subgrade charac- 
teristics are among the factors influencing volume 
changes. 

In the case of a comparison of curing mediums, how- 
ever, it is believed that only those volume changes due 
to moisture variation in the concrete slab should be con- 
sidered, inasmuch as this factor can be controlled to a 
greater extent than either of the remaining two. For 
instance, on a research investigation as to curing, the 
prevailing atmospheric conditions and existing subgrade 
characteristics will be identical for several research sec- 
tions, but due to the character of the curing medium 
the moisture content of the different sections may vary. 

Inasmuch as calcium chloride surface method of curing 
would prevent the loss of moisture due to surface evapo- 
ration, and, too, since some or possibly all of the moisture 
loss due to subgrade conditions is replaced by the surface 
moisture, this method of curing has particular merit in 
preventing volume changes since, through its use, the 
moisture content of the slab remains nearly constant. 
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The results of a research project carried on by the 
Bureau of Public Roads definitely indicate that the curing 
medium affects transverse cracking and slab length. The 
investigators are of the opinion that the primary function 
of any curing medium is to retain moisture in or supply 
moisture to the concrete from the time the slab is placed 
until sufficient strength has been attained by the concrete 
to resist stresses due to contraction when the slab is 
finally allowed to dry. Should the curing medium fail 
to function properly, increased cracking is to be ex- 
pected. The results of this investigation reported by the 
Bureau of Public Roads are highly significant inasmuch 
as the traffic carried by the test sections was not heavy 
and the concrete was constructed on a uniform subgrade. 

In a summary of significant data for various types of 
curing, the slab length rating for a calcium chloride 
surface-cured section on which there was no rain for 
twenty-eight days after placing was stated as 100 per 
cent, that is, the average uncracked length of the pave- 
ment slab was the same for both the calcium chloride 
cured and the standard sections. The significance of 
these results is more striking on consideration of the 
standard which required the application of burlap kept 
wet for 24 hours, followed by a 2-in. layer of dirt kept 
wet for ten days; the earth cover to remain in place for 
at least 18 days—a specification far more rigid than is 
to be expected to be required in construction practice. 


In a similar investigation conducted by the [Illinois 
Highway Department the length of the uncracked slabs 
on the calcium chloride cured sections were found to be 
much greater than those sections cured by wet dirt. 


The ability of calcium chloride to provide surface 
moisture is a factor in preventing the formation of “hair 
cracks,” by protecting the concrete from too rapid drying. 

Tests conducted by the Iowa and Wisconsin Highway 
Departments on volume changes are shown in Fig. 2 
(Highway Research Proceedings, Dec., 1930, p. 398). 
These results show that the volume changes of concrete 
cured by the calcium chloride surface method are much 
less than for concrete cured with a covering of wet earth. 
Without question the shrinkage occurring during the 
setting of the cement controls to a large extent the qual- 
ity and durability of the resulting concrete. Many ulti- 
mate failures undoubtedly originated as incipient cracks 
caused by volume changes during this hardening or early 
curing period and before the concrete had gained suffi- 
cient strength to resist such stresses. 

Surface Condition—Probably the most complete 
study and survey ever made on surface condition of 
pavements was that conducted by the Curing Committee 
of the Highway Research Board. During 1929 a survey 
was made of approximately 2,000 miles of concrete pave- 
ment, over 600 of which were dirt cured and 1,250 cured 
by the surface application of calcium chloride. This sur- 
vey covered the States of Wisconsin, Minnesota, IIlinois, 
Missouri, and Rhode Island. 

Scale is the typical thin layer of surface that flakes off 
cleanly from underlying sound concrete. The following 
conclusions as to this survey were drawn by the com- 
mittee : 

(a) Calcium chloride surface application used as a 
curing method under normal conditions is not a primary 
cause of scaling. 

(b) If conditions conducive to scaling are present the 
scale will probably occur to some extent under either 
earth and water or calcium chloride surface method of 
curing. 

(c) Insofar as calcium chloride surface curing is con- 
cerned, scaling is not an important factor. 

It is not believed that scaling can be attributed to any 
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one factor alone, but rather to a combination of several 
of the following: cement, aggregate, the curing method, 
excessive mixing water, harsh mixes, over-finishing, silt, 
and frost action. The results (Fig. 3) show the relation 
between the silt content of the fine aggregate and the 
area of scale as reported by the Minnesota Highway De- 
partment for four projects. This indicates the impor- 
tance of the proper control of silt in aggregates. 

The practice of brooming is one of the recent measures 
undertaken to eliminate the unsightliness of scaling. In 


Fig. 5.—Brooming Operation and « 


this practice a street broom, approximately one foot 
wide, is pulled gently over the surface of the concrete 
pavement, from edge to edge, after the concrete has been 
belted and straight-edged, but prior to the initial set. 
The brooming should be perpendicular to the center line 
of the pavement and the depth of the broom corrugations 
should not exceed \% in. Fig. 5 shows the appearance 
of the pavement after the brooming operation. This 
method of finishing provides increased traction and im- 
proves the appearance of the surface. 

Wear Resistance—A characteristic property of con- 
crete heretofore considered relatively unimportant is now 
receiving attention in many of the research programs. 
Wear resistance is necessarily a measure of the ability 
of the concrete surface to resist erosion due to traffic. 
Factors affecting the coefficient of wear of concrete are 
the type of aggregate (both fine and coarse), mix pro- 
portions, quality of cement, and the curing medium. 


Tests conducted by the Bureau of Public Roads show 
the calcium chloride surface method of curing to produce 
a wearing surface having even greater resistance to abra- 
sion than concrete cured by the Standard method (previ- 
ously described). The average wear for the calcium 
chloride surface cured sections was but 98 per cent of 
that for the standard cured sections; that is, the con- 
crete cured by the surface application of calcium chloride 
showed less wear than that cured by covering with 
wetted dirt for ten days. 

The results (Fig. 4) showing the wear on calcium 
chloride surface cured sections as compared to the wear 
on uncured sections, are taken from the report of the 
Illinois investigation of 1921; comparative compression 
and flexural strengths of the concretes are also shown. 


Surface Application—The following method for the 
use of calcium chloride is taken from the “Tentative 
Specification for Curing Portland Cement Slabs by 
Surface Application of Calcium Chloride,” American 
Society for Testing Materials. 

“After the final finishing operation the concrete shall 
be covered by a double thickness of burlap kept saturated 
with water. The burlap shall remain until the concrete 
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shall be applied to each square yard of the pavement 
surface. The material shall be spread by means of a 
squeegee or suitable mechanical device. Calcium 
chloride shall not be applied during a rain, and if a rain 
occurs within two hours after placing, the calcium 
chloride shall be replaced.” 

It has been found practicable to apply the calcium 
chloride the first operation in the morning, following the 
day of placing the concrete. This permits the use of 
the burlap for covering of the pavement being laid ; and 





Appearance of Broomed Surface. 


will bear the weight of a workman without damage but 
in no case less than twelve (12) hours. After 
removal of the burlap, two pounds of calcium chloride 
the greater humidity of the atmosphere in the morning 
insures rapid dissolution of the calcium chloride. 

Many factors must be taken into account as to the 
economy of this method of curing. The availability of 
covering material and a sufficiency of water for keeping 
the material saturated vary considerably in different 
localities, but in general the cost of calcium chloride and 
its application are approximately the same as for dirt 
curing and in some cases much less. The real economy 
in using calcium chloride for curing is in the elimination 
of continued inspection and in the assurance of uniform 
and maximum curing. It is the adoption of methods 
which do not rely on personal inspection that improve 
construction practice and insure the best results. 

A careful study of the foregoing discussion and data 
proves that the use of calcium chloride applied on the 
surface of concrete for curing insures maximum strength 
of concrete, controls volume changes thereby producing 
a more durable concrete, and provides a hard wear 
resisting surface. 


v 
Traffic Striping Cost $40 Per Mile 


Practically 3,500 miles of traffic stripe were placed 
on the state highway system of California in 1932 at 
an expenditure of about $163,000, according to Cali- 
fornia Highways and Public Works. This includes 
restriping some of the heavier traveled sections in 
the Los Angeles and San Francisco territories. On 
the average, it cost $40 per mile for placing a 4-in. 
stripe during the last year. 

Fifteen gallons of traffic lacquer were used per 
mile of stripe which represented about three-quarters 
of the expense. On all the striping work, whether 
handled by day labor forces or under contract, par- 
ticular care is taken to secure a true, even line. The 
specifications require that a deviation of more than 
¥4-in. from the true line in a distance of 20 ft. indi- 
cates the standard maintained. 

















Man Power and the Machine 
In Highway Work 


,By Joun H. MULLEN 


HIE question of man power and the machine is 
receiving a great deal of attention these days and 

its consideration has developed into somewhat of a 
major economic controversy. Some very extravagant 
statements are being made on the subject, particularly 
by a new cult, self-styled Technocrats, to the general 
effect that the development of machinery has reached a 
point where all of the work in this country can and will 
be done by the employment of only the workable adults 
between the ages of 21 and 45 for only 660 hours each 
per year, and that this amount of work will provide all 
of the people a much higher standard of living than the 
average person has previously enjoyed, with lots of 
leisure for everyone. This Utopian theory assumes pos- 
sibility of our highly individualistic country submitting 
to a most radical form of Communism, which is very 
improbable, and apparently, from the experience of Rus- 
sia, unworkable. However, this phase of their program 
does not interest us so much as their arguments on the 
displacement of man power by the machine. While the 
statistics used by Technocracy to show the falling off 
in man hours per unit of production in industry are no 
doubt correct, and it is probably true that an adjustment 
must take place in employment due to development of 
machinery in manufacturing, their assumptions of the 
monstrous growth of machine methods in other lines are 
not so plausible. Just take as an instance their refer- 
ence to road building, which we are particularly inter- 
ested in and see what they say; I quote from one of their 
articles by Mr. Parish: 

“A machine is already developed and waiting for a 
public works market that, with two men operating it per 
shift, or six men for each 24 hours, can tear up an old 
road or street, lay foundations for pavement, and put in 
the pavement sixty feet wide at the rate of eight miles 
per day.” 

The absurdity of this statement is apparent to any one 
familiar with highway construction. Nevertheless, we 
have to admit that machinery has displaced hand labor 
to a considerable extent on highway construction and 
maintenance in the field, and will probably continue to do 
so, but in my opinion, to not so great an extent in the 
future as in the past few years. 

Labor Production in Road Work.—We are indebted 
to the Highway Research Board of the National Re- 
search Council, to the United States Bureau of Public 
Roads, and to the Minnesota Highway Department for 
data on the employment of men on road work, from 
which we derive the following average figures for the 
whole country. These figures must be taken as approx- 
imate and naturally vary with conditions and localities 
but are relatively correct for the periods named. 

Data is very meager for 15 years ago but an estimate 
of the direct employment of labor on road work per 
unit of production in 1917 would be 1% cu. yd. of grad- 
ing and .9 sq. yd. of paving per man hour. Maintenance 
figures would be difficult to determine for this period. 
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The following five years saw but a slight change in 
the production by labor on grading, the figures given by 
the Highway Research Board showing 1.8 cu. yd. per 
man hour. Their figure for paving in 1922 is 1.03 sq. 
yd. per man hour and the other data mentioned gives 
600 man hours per mile for maintenance. 

Introduction of Machinery Steps Up Output.—Then 
comes the next six-year period which really marks the 
change in highway construction methods, and we find 
that in 1928, due largely to the introduction of ma- 
chinery, production was stepped up to 2.7 cu. yds. of 
grading and 1.47 sq. yd. of paving per man hour, an 
increase of 48 per cent on grading and 42 per cent on 
paving. Maintenance during this period became more 
intensive and included considerable light construction, 
but had not become motorized, so that the records show 
an increase to 650 hours per mile per year. 

The past four years show an increase of production 
in all work, lest year reaching the figure of 3% cu. yd. 
of grading per man hour, an increase of 23 per cent, and 
1.7 sq. yd. of paving, an increase of 16 per cent. Main- 
tenance in the past four years has become highly mo- 
torized and the records show that the man hours em- 
ployed per mile per year was decreased from 650 to 470, 
which means an increase in production of 40 per cent 
per man. 

Summarizing these figures we find that in the last ten 
years, the production or accomplishment per man was 
increased 65 per cent on paving, 83 per cent on grading 
and 56 per cent on maintenance and that the reduction 
in man power per unit of work was 40 per cent on pav- 
ing and 46 per cent on grading, averaging 43 per cent, 
which would also be approximately the percentage on 
maintenance. 

Lower Unit Prices And Increase of Skilled Labor.— 
The increase in production per man hour employed on 
road work and the consequent decrease in employment 
per unit must be credited to the development of ma- 
chinery. However, this does not tell the whole story, 
and must not be considered by itself, for with the devel- 
opment of machinery and the consequent decrease of 
labor employed per unit of work, came a lower unit 
price for the work, enabling more work to be done per 
dollar. Also, introduction of machinery changed the 
character of employment from a preponderance of com- 
mon labor to a greater percentage of skilled labor oper- 
ating machinery at higher wages; a very desirable con- 
dition, for if development in an industry does not benefit 
the workers in that industry as well as to gain material 
benefits for others, it is not progress. This change in 
the character of employment is exemplified by compari- 
son of a grading outfit of ten years ago in which 85 per 
cent of the employes were common labor, and the outfit 
of today wherein 70 to 75 per cent of the employes are 
skilled or supervisory employes. Then, too, one must 
take into account the men employed on work incidental 
to the actual field operations. 


Roads and Streets 





















tT uly, 1933 


Increased Employment in Machinery Manufacturing. 
—Prior to 15 years ago the employment of men in in- 
dustries related to road work, was very light, as com- 
pared with those employed in the field, but in the past 
ten years, which might be called the machine age, these 
industries have employed many thousands of men manu- 
facturing, repairing and marketing road machinery, so 
that while the figures show a substantial falling off in 
the number of men per unit employed directly on the 
work, the machinery which caused this decrease made 
necessary the employment of a large percentage of that 
number in manufacturing and distribution activities. 
Authentic data are not available to determine just what 
this percentage would be, but an exhaustive study of cost 
distribution on pavements was made under direction of 
the United States Bureau of Public Roads by Mr. J. L. 
Harrison, which shows that on road work the average 
equipment expense, namely, repairs and depreciation, is 
over 46 per cent of the amount expended for labor. 
Properly assuming then, that this expense is made up 
for the most part by payroll items—for the cost of 
equipment is not in the raw materials used but is in 
the manufacturing and distribution of them—we come 
to the conclusion that while there has been a decrease 
of about 43 per cent in the number of men employed 
in the field per unit of work in the past ten years, more 
than one-half of this apparent saving of man hours per 
unit is really a transfer of employment from the field 
to the industrial centers. The correctness of their fig- 
ures is borne out by the writer’s own experience on road 
construction contracts where the repair expense on a 
year’s operation of a completely motorized grading outfit 
is actually 40 per cent of the amount paid for labor. 
This does not take into account depreciation, which on 
the basis of an average of five years’ use of equipment, 
amounts to 35 per cent of the amount paid for labor. 
Assuming that only 75 per cent of this equipment ex- 
pense, repairs and depreciation, goes into wages and 
salaries, which is a low estimate, then we find that 56 
per cent as much is expended per unit of work for em- 
ployment in the repair and replacement of road ma- 
chinery as is actually spent for salaries and wages on 
motorized outfits in the field. 


Mechanical Methods Decrease Cost of Work.—This 
analysis brings out some interesting deductions, worthy 
of consideration by highway officials who are being urged 
under present conditions to revert to hand labor methods. 
In the first place, we find that since the adoption of 
mechanical methods, particularly in the last ten years, 
the cost of work throughout the country has been de- 
creased oved 35 per cent, according to an abstract by 
the Highway Research Board, but let us take as an 
actual instance the State of Minnesota, which has done a 
great deal of grading in that period and where the meth- 
ods have changed in the same period from team and 
hand labor to almost entirely motorized methods with 
heavy equipment. Their records show that the price of 
earth excavation and haul decreased from 31 ct. in 1922 
to 19.6 ct. in 1931, a decrease of 37 per cent and the 
price of all classes of excavation, combined, from 39 
ct. to 22 ct., a decrease of 44 per cent, and this in the 
face of an increase in pay for common labor from 30 
ct. to 45 ct. an hour. This decrease in the price of work 
should not be so great, and is not warranted, for it rep- 
resents, in part, ignorance by the contractors of their 
depreciation expense. This is accounted for by the fact 
that the use of heavy equipment is so recent that con- 
tractors have not realized the cost of replacement and in 
the next year or two, will result in the elimination of 
many contractors and a partial return of prices. How- 
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ever, even taking into account proper allowance for 
equipment expense, the cost of work has greatly de- 
creased. 

Secondly, we find that while the number of men per 
unit of work has decreased, the character of employment 
has been raised for the majority of employes from com- 
mon labor to mechanical work with higher pay, and the 
decreased unit price for work has enabled enough more 
work to be done per dollar, even at a higher wage rate, 
to take care of a considerable portion of the decrease in 
field employment per unit. 


Third, and what is important to a state having man- 
ufacturing industries, the use of machinery on road work 
gives employment to about half as many people in the 
machinery business as are employed on the job. So 
that on the whole the displacement of man power by the 
machine on road work has been a benefit to labor, as well 
as providing the speed and efficiency which this age 
demands. 

Acknowledgment.—The foregoing is a paper pre- 
sented at the 1933 Wisconsin Road School. 


7 
Patching Old Concrete Road 


In the reconstruction of the Richmond-Washington 
highway on the section between Washington and Fred- 
ericksburg, Va., the system of making patches in the 
old road that was widened to 30 ft. by the addition of 
a 11-ft. concrete strip was as follows: 

A section 10 ft. wide was cut out and forms set on 
both sides as shown in the illustration. This width was 
selected so that traffic would not be interrupted when 














Patching With Central Plant Mixed Concrete 


the remainder of the old concrete was cut out to widen 
the patch. Concrete mixed at a central plant so that the 
haul was about 20 minutes was delivered in agitator 
body trucks and hauled out to the section of road to be 
patched. 

Traffic on this road is heavy as indicated in the line 
of cars shown in the illustration that is waiting in the 
short space of time required to dump the truck. 


v 

HIGHWAYS IN UNION oF SoutH Arrica.—The area 
of the Union of South Africa is 471,917 square miles, 
and the population, 7,947,000 (1929). In 1932 motor 
vehicle registration totaled 156,850, divided as follows: 
Passenger cars, 139,400; busses, 1,450; and trucks, 
16,000. No highway figures have been compiled since 
1931, when the mileage was estimated to be: 750 miles 
of hard surfaced roads (mostly macadam) ; 27,500 miles 
of graveled and drained ; and 82,968 miles of unimproved 
earth or veldt, passably only in the dry season. 











Automatic Versus Planned Control of 
Industry 


N a recently published address, Benjamin M. Ander- 

son challenges the theory of control of industry by 
governmental planning. Dr. Anderson is the economist 
of the Chase National Bank of New York City. 

He says: 

“Here then is the central contrast between our present 
system and a planned economy—in the problem of co- 
ordinating the economic activities of men and making a 
social order. Our present system relies upon the un- 
conscious, automatic functioning of the markets. A 
“controlled economy” must do it, if at all, by conscious 
public planning, a central brain guiding, controlling and 
regimenting the masses of men, controlling production, 
controlling consumption, controlling the distribution of 
wealth and, in a large measure, regulating the lives and 
activities of men. 

“If we wish revival without an early relapse into 
chaos, I do not think we shall go far with the advocates 
of the planned economy. They cannot make a compre- 
hensive plan. The ablest and best trained brains, given 
unlimited power, could not do it. The ablest students of 
economic theory can, for a little while, at times when 
their energies run high, see in theoretic outline, in sche- 
matic outline, an abstract picture of the economic order. 
The concatenation of prices and costs, the interrelations 
among the industries, the international interrelations, the 
relations of capital market, money market, securities 
market and industry—there is a body of economic theory 
dealing with these matters sufficiently definite and suffi- 
ciently clear to enable us to reach some very important 
practical conclusions regarding public policy. But to 
put flesh and blood upon this abstract skeleton, so as to 
make it a thing adequate for conscious control of indus- 
trial life, is an impossibility. We have an immense mass 
of statistical detail regarding many phases of economic 
life, but not nearly enough for purposes of this sort, and 
not, moreover, in manageable form. Further, it cannot 
be assembled with sufficient speed to enable one central 
planning body or one central brain to use it in making 
day by day decisions. Neither economic theory nor 
statistics begins to supply the necessary foundation for 
dealing with such a problem. The best industrial and 
financial intelligence sees only a part of the picture with 
definite realism. The coordination of the multitudinous 
elements must be through the markets, and not through 
a central brain or central authority. 

“But, further, no one supposes that if we are to have a 
planned economic order the matter would be turned over 
to the men who have trained themselves to see the whole 
economic picture. They would not be regarded as com- 
petent to handle the administrative problem—and they 
would not be. The thing would be turned over to prac- 
tical administrators, chosen primarily with respect to 
their ability to get along with men, and with respect to 
their acceptability to controlling political groups, and 
instead of economic planning we should get political com- 
promise. The plans that would be made would be only 
partially harmonious from the standpoint of economic 
consistency. They would be, in large part, a mere re- 
sultant of political pressures, contradictory in their eco- 
nomic implications. 

“The administrative problem would be an impossible 
problem, particularly difficult in the United States be- 


EDITORIALS 








Roads and Streets 


cause of our conflicts of State and Federal jurisdictions 
and our Constitutional limitations. With the control of 
industry, it would involve an immense bureaucracy—a 
bureauracy so great that it might, indeed, go far in solv- 
ing the problem of unemployment !” 

The foregoing quotation is only about 6 per cent of 
Dr. Anderson’s 24-page paper, the title of which is “A 
Planned Economy and a Planned Price Level,” copies 
of which can probably be secured by writing to The 
Chase National Bank, New York City. 

It is admitted by President Roosevelt that many fea- 
tures of the National Industrial Recovery Act are ex- 
perimental. Dr. Anderson argues that economic experi- 
ments should be conducted on a small scale before apply- 
ing the “cure” on a large scale. He says: 

“This sick economic world of ours is a patient in a hos- 
pital, not a subject for experimentation in a laboratory. 
And if, as I believe is the case, we can cure this patient 
by tried and tested measures, surely we have no right 
to discard those tried and tested measures and to turn 
the patient over to a new school of physicians who have 
some theories that have never been known to work. 

“In medicine, when radical new measures are proposed 
it is at least the common practice to try them out on ani 
mals first, and then, after long and careful experimenta- 
tion, to try them out tentatively on human beings. W< 
must certainly ask the new schools of economic practi- 
tioners to try things out on a small scale first, tentatively 
and cautiously, before they ask us to transform the 
whole economic system radically. 

“We have heard a great deal about the failure of the 
so-called old economics, and the need for new doctrines. 
I think it can safely be said that there has been no failure 
of the old economics in this post-war period, because so 
little of what the old economics advocates has been done. 
The old economics taught, and teaches, that tariffs should 
not be unduly high, and that goods should move with 
reasonable freedom across national borders. ‘The post- 
war period has seen a steadily mounting body of tariffs 
and other trade barriers, choking the flow of goods across 
national borders. ; 

“The old economics taught that excessive credit and 
artificially cheap money would generate great speculation 
and the piling up of unsound debts which could not be 
paid and which, in their qualitative deterioration and 
collapse, would create crisis and panic. But we spent 
the post-war years, especially from 1922 into 1928, in 
an altogether unprecedented expansion of credit at arti- 
ncially low interest rates, with rediscount rates held 
below the market instead of above the market as the old 
rules prescribed, and we generated a credit bubble and a 
speculative bubble, the collapse of which has brought 
us untold disaster.” 

In the last sentence Dr. Anderson states the main 
cause of the economic disease from which America has 
been suffering for 3.5 years, namely, an undue expan- 
sion of credit. We agree with him as to the cause, but 
not as to the length of time that it has been acting. It 
antedates the 15 years that have elapsed since the war 
ended; for long prior thereto American per capita 
indebtedness had been growing much faster than Amer- 
ican per capita income. We had become debt addicts, 
and were giving ourselves increasingly large “shots” 
every year, except when a business depression tem- 
porarily halted the operation. But as soon as a depres- 
sion passed away, we renewed the old habit with increas- 









“= fh fF 


an * 











July, 1933 


ing gusto, until at last American indebtedness in 1929 
had become about 75 per cent of the total wealth. This 
oad of debt was bound to become disastrous. It was 
not the result merely of the post-war boom, although 
that added substantially to the debt burden. It was a 
burden that had grown almost imperceptibly greater for 
two generations, until it had reached the almost unbe- 
lievable total of $300,000,000,000, or $2,000 per man, wo- 
man and child! Could owners of farms, mines, factories, 
railways, etc., etc., weather a financial storm when thus 
loaded with debts? Up to 1929 we hoped they could. 
Now we are disillusioned. Yet most of our leaders are 
saying little about debt as the basic cause of the grand 
collapse. Nor are many of them pointing out that the 
same sort of a collapse will occur again unless we get 
rid of the cause. Indeed, many of the proposed cures 
of the business cycle disease are nothing else than more 
credit “shots in the arm.” 


Vv 
Federal Rules Controlling the 
$400,000,000 Road Construction 


N another page we give in full the rules and regu- 

lations governing road construction under the Na- 
tional Industrial Recovery Act. Among the most im- 
portant of these rules is the one “providing a large num- 
ber of small projects designed to employ the maximum 
of human labor.” Although direct labor may be em- 
ployed, it is evident that most of the work is to be done 
by contract under the direction of state highway engi- 
neers. The rules provide that the contractor shall fur- 
nish all materials used in the work. 


Sec. 13 of the rules provides that: “In order to give 
effect to the provisions of this Act it will be required 
that the maximum of human labor be used in lieu of 
machinery wherever practicable and consistent with sound 
economy and public advantage.” Since it is seldom 
“consistent with sound economy” to do any important 
kind of road construction without using machinery, this 
rule will probably be construed as applying only to the 
less important kinds of work and to small “dabs” of 
important kinds of work where the cost of transporting 
machinery would wipe out the saving effected by its use. 

State and federal engineers are so well informed as 
to actual unit-costs of road construction that they will 
seldom differ with a contractor as to the dividing line 
that separates the region of high cost hand work from 
low cost machine work. And where the specifications 
do not clearly indicate that dividing line, doubtless the 
contractor will be permitted to exercise his own judg- 
ment. The object of the act is to provide employment, 
and that object is secured as well when machinery is 
used as when it is not used. <A contractor will bid a 
lower unit-price for grading by machinery than by hand, 
and the public will receive a greater yardage for a given 
expenditure. In either case, workers will receive nearly 
all of the money expended. In this connection it should 
be remembered that the same holds true as to materials, 
for workers in quarries, factories, mills and railways 
are the recipients of nearly all the money paid for mate- 
rials. After deducting operating expenses, including 
taxes, capital in the manufacturing industries receives 
about 10 per cent of the selling price of products in 
normal times, and much less in bad times. 

Under this Act not more than 50 per cent of the fed- 
eral funds apportioned to any state is to be applied on 
federal-aid roads outside of municipalities ; not less than 
25 per cent is to be applied to extensions of federal-aid 
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roads into and through municipalities, and not more 
than 25 per cent is to be applied to secondary or feeder 
roads except under certain specified conditions. 

There is one very significant rule: “The Secretary and 
the Board reserve the right to require the construction 
of roads desired by the U. S. Railroad Coordinator to 
provide adequate year-round highway service in replace- 
ment of branch-line railroad service proposed to be 
abandoned.” 

It has been said that if one-third of the railway mile- 
age in America were abandoned, the railways, taken as 
a whole, would be better off. How correct this estimate 
is we do not know. If correct nearly 90,000 miles of 
railway should be scrapped. Perhaps transportation over 
some such mileage will eventually be replaced entirely 
by motor-trucks and buses. Hence the paragraph just 
quoted may prove to be more significant than one would 
infer from its brevity. 


v 


An Unprecedented Opportunity to 
Improve Streets Aided by 


Uncle Sam 


Under the $3,300,000,000 federal appropriation for 
public works, any state, county or city can borrow 70 
per cent of the cost of an improvement, and pay only 
4 per cent interest, provided that the loan is amortized 
in less than 30 years. In addition, if it can be shown 
that the improvement is a “fundamental necessity,” the 
federal government will make a grant or gift of the 
remaining 30 per cent of the cost of all labor and 
materials. Thus it becomes possible to finance almost 
the entire cost at about 2.8 per cent interest per annum, 
plus the amortization rate. Never before could public 
works be financed at such a low rate. 

What projects will be classed as “fundamental neces- 
sities,” and therefore eligible to receive a federal gift equal 
to 30 per cent of their cost, has not been fully decided. 
Secretary Ickes has announced that water works and 
sewers have been thus classed by the board, and that 
he personally would include school buildings. He said 
that stadiums and auditoriums might not be regarded as 
“fundamental necessities.” 

There is little doubt, we believe, that street improve- 
ments would be regarded by the board as being “funda- 
mental necessities.” A part of the $400,000,000 appro- 
priated for roads is to be spent on the federal roads 
through cities, but since the amount thus spent for city 
street improvement is very small compared with the real 
needs, efforts should be made at once to make needed 
street improvements with federal money, 70 per cent 
being borrowed and 30 per cent being Uncle Sam’s gift. 

Incidentally this is an excellent time to begin scrap- 
ping the prehistoric practice of assessing street improve- 
ment against abutting property owners. Begin by bor- 
rowing federal money for main thoroughfares that need 
repaving. The mileage in need of improvement is enor- 
mous if the streets over which the editor has recently 
ridden are fair specimens. Since nearly every one in 
a city uses such streets they should be paved at the 


expense of all taxpayers. 
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A Section Devoted to the Interests of Those Responsible for Secondary Road Improvement 
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Construction Policies in Lowa Counties 


By C. E. SMITH 


County Engineer, Henry County, lowa 


UMAN welfare is becoming more insistent in 

its demands that unified and intelligent course 

of procedure be laid out with a cost price 
marked thereon as opposed to the grab bag method 
of taxation as an institution of political expediency. 

To propose and work toward a definite program of 
road improvement is most certainly the ideal method 
of procedure. This method and program should al- 
ways be parallel with the taxpayer’s ability to pay. 
I have given the matter all the consideration of which 
I am capable and have not yet been able to figure 
out an instance wherein a bond issue is justifiable. 

You will pardon this bit of philosophy in that con- 
nection, but the actuating motive of all construction 
if largely that of the joy and pride in the doing, and 
most certainly, is not in the contemplation of paying 
a bill for a piece of work which someone else has 
enjoyed the cherished distinction of doing. 

Every generation has always had and must con- 
tinue to have something to do and if a way and condi- 
tion can be provided whereby they can meet the cost 
as it comes, then we will have made progress in be- 
half of the construction industry. We will have elim- 
inated the financial bondage of our people and 
emerged into the light of a new day. Our recent 
financial, economic and labor conditions lend most 
emphatic pronouncement to that theory. 


Politics Should Be Left Out of Road Business ——The 
Bergman law was a start in the right direction, but it 
was only a start. We are fortunate, yet unfortunate, 
because of an infallible trait of humanity. Every man, 
regardless of whom he is, regards himself as an archi- 
tect or an engineer, and from an embryonic standpoint 
that is correct, but it usually takes long periods of edu- 
cation and experience to make him capable of assuming 
the responsibilities of the broader aspects and intricate 
problems involved in civil affairs. Yet when it comes to 
the qualifications of the administration of our highways 
bodies there is but one, and that is political. There is 
no field of activity where politics could be better left out 
than the road business, yet there is no public enterprise 
where it seems more insistent to get in. The stupified 
reticence of those who really know and appreciate these 
conditions should not hesitate to forewarn a politician 
laden public of this hoax of bombastacy to which they 
annually pay tribute. 

We must not neglect to mention those isolated in- 
stances of altruism which have sought to breast the tide 
of misconception and wade out into the depths of leading 
the popular mind instead of being driven by it. But we 


of southern Iowa have too often had foisted upon us, 
administrations that prefer to ride in a political band 
wagon at the tail end of the procession, drawn by the 
steeds of a misguided public opinion and driven by the 
lash of political expediency. One of the most effective 
whips of this remorseless driver is the day labor system 
of highway construction. 

Day Labor Work.—During the recent session of the 
legislature a proposal was made whereby a county might 
do an unlimited amount of day labor without giving 
the artisans of a well-established industry a chance to 
bid on it. From an unbiased standpoint does that seem 
fair? Few men would pursue that course even though 
the work was their own personal property. 

The idea that a man can hire help and do his own 
work with intelligent supervision, cheaper than he can 
contract it, is, most generally, fundamentally sound. If 
the job does not require a lot of expensive equipment 
which he does not have access to, if the job is not be- 
yond his personal ability to supervise, he will succeed. 
He is at least actuated by that one predominant trait 
of human nature to protect his own personal interests. 

From an idealistic standpoint, those same ideas are 
applicable to public works. Actually, are they? If ideal- 
ism prevailed there would be no restrictive laws, rules 
or regulations, no jails, courts, executive or judicial offi- 
cials, and peace and tranquility would reign supreme. 

However, we are all more or less subject to human 
frailty and all of those cumbersome appurtenances of 
the state are not so much the sign of progress as the 
penalty of our folly. 

Road Fund a Philanthropic or Business Institution. 
Now the question comes as to whether we are to regar< 
the road fund as a philanthropic or a business institu- 
tion. We have a relief fund and must have as long as 
human frailty exists, and 90 per cent of the time, the 
ones who partake of that are physically unable to per- 
form any work. 

It so happens at this particular time that there are quite 
a number who are able and willing to return a service; 
but the basis of the whole situation is that there are too 
many men dependent on jobs and not enough in business 
for themselves. 

The very nature of the work makes it impossible to 
give very many steady employment on highway construc- 
tion. Men are not satisfied with intermittent employ- 
ment, and if employed all the time, it is at a loss. The 
state tries to do that on their maintenance, and that, as 
all know, is the object of universal criticism. 

Some are apt to favor the removal of this ban, or 
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“advertisement for bids,” but is it to augment their 
political machine, or a great political reform in the inter- 
est of economy for the benefit of the taxpayers? Are 
officials elected for their ability to handle large forces 
of men economically, or are they elected for their ability 
to get votes? 


Force Account and Contract Work.—How long would 
an engineer or a supervisor last if he fired men off a 
construction job as does a contractor? What protection 
would the taxpayer have under this system if we paid 
10 per cent or 15 per cent more for a day labor job 
than would have been required under the contract sys- 
tem? 

There is a prevailing idea that day labor system of 
public work is parallel with a man doing his own work, 
and it is that much saved, but I do not see it that way. 
All public work is a co-operative enterprise and must be 
paid from the common till, and we, and all other coun- 
ties have almost invariably found that where a large 
amiount of hand labor was involved a contractor can get 
that job done and make a profit at a smaller figure than 
wasteful methods of force account. In other words, 
force account publicly employed is not impelled by the 
welfare of the taxpayers any more than a contractor, 
but is rather, in general, actuated by the selfish motive 
in its own behalf and the usual one hour a day wasted 
ofisets a fair profit to the contractor. 

Granted that most supervisors assume office in an al- 
truistic frame of mind; they are fresh off the griddle of 
election, done to a turn on one side by a large majority 
oi small taxpayers or loud howling voters who pay no 
taxes at all; and who are particularly interested in doing 
all work by day labor and insisting on their share of the 
pilfer as a reward for their support. On the opposite 
side he is scorched by the mandates of right and justice 
toward the taxpayer who furnished the money for which 
he is to produce 100 cents worth of work for each dollar 
expended. 

lt most certainly appears to me, from a broader eco- 
nomic standpoint, that it would be much fairer to labor 
and industry, and surely for the taxpayer, to set up our 
projects to be executed at so much per unit and thereby 
encourage industrious initiative and pride in well wrought 
craftsmanship, than to evolve a means by day labor 
whereby the less fortunate may be encouraged to become 
a more constantly addicted burden to the taxpaying 
public; with the output of his labor an indefinite and 
unfixed quantity. 

[ have worked with force account construction for a 
number of years with an attitude that was favorable to 
its success, but have formed a uniformly accelerated 
opinion against it. 

A preconceived plan, fair and open competition in 
lettings, a higher type of contractors, well developed 
specifications, more unified and less individualistic ac- 
tion on the part of administration would seem to com- 
bine to give the taxpayer the best break for his money. 

The cry to do the work ourselves is a prima facie 
fallacy. More than 90 per cent of the taxes are paid 
by people who do not want road work. They are only 
interested in getting a square deal. The only way to do 
the work ourselves would be for each taxpayer to work 
the road himself in lieu of paying in money, which can- 
not be done. The alternative is for each taxpayer to 
pay in cash in proportion to his income and as soon as 
his dollar crosses the treasurer’s counter he is through 
doing the work himself. His money may be used either 
to buy a job through open competition and the concur- 
ring encouragement of individual enterprise or to hire 
the henchmen of some politician at a very uncertain 
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amount with the associated stamp of public approval 
placed upon social dependence. 

Definite County Road System Preferred.—I believe 
that a highway system can be worked out and adopted 
in much the same way as proposed in the Bergman law, 
but I am certain that a unified system of construction, 
with a definite and complete system mapped out for the 
entire county of all roads that are intended to be con- 
structed and not subject to change, unless the best inter- 
est of the public would be served, is to be preferred over 
the piecemeal objective under the law as it now stands. 
Instead of selecting a 1-2-3 year program and patterning 
after the Russians, select 50 per cent of the roads and 
these 50 per cent will be found to carry more than 95 
per cent of the travel. Do not have a mandatory levy but 
make it mandatory that not less than 50 per cent of all 
monies received for highway work be expended on con- 
struction work to be placed where the county adminis- 
tration deems it most necessary and the remainder used 
for maintenance. 

The condition chart of the secondary road system put 
out by the Highway Commission stands as an indict- 
ment of our delinquency in road construction as com- 
pared to the northern part of the state. True, the con- 
tour of our part of the state, and lack of material, is in 
their favor, but that is all the more reason that we should 
that much more carefully plan and diligently execute a 
program than they. The northern part of the state can, 
and has, because of their level country built thousands 
of miles of road without a plan, but a plan and program, 
with careful attention to relocation, in our part of the 
state is a field of most profitable study and if we fail 
to take it up we are guilty of a betrayal of trust. 

I do not believe in inaugurating projects for the pur- 
pose altogether of furnishing employment, or in bond 
issues with their attendant bulges in the labor market, 
because there must inevitably be a let down and labor is 
in worse condition than ever, but that labor be encour- 
aged and helped to obtain homes and businesses of their 
own to the point where a legitimate industry can absorb 
the surplus without a burden on the taxpaying public. 

I believe that the removal of property taxes and the 
institution of a transaction tax will help to attain this 
end. We must evolve a means whereby people will want 
to own a home and settle down instead of leading the 
nomadic life of our laboring classes. 

We must unite behind an economic plan of adminis- 
tration of the taxpayers’ money toward the definite com- 
pletion of a unified system, in a manner that is not spas- 
modic, and that will be adequate for his needs ; and cease 
frittering away his money fur the purposes of political 
patronage and expediency, or else he will forthwith de- 
mand of the legislature that either his tax burdens cease 
or that the administration of the secondary road con- 
struction, as in the case of the primary, be placed in a 
different form. 

Acknowledgment.—The foregoing is an abstract of 
an address presented before the Officials of the Fifth 
lowa Highway District. 
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SEVENTH INTERNATIONAL ROAD CoNGREsS.—The Sev- 
enth International Road Congress, under the auspices 
of the Permanent International Association of Road Con- 
gresses, will meet in Munich, Germany, from Sept. 3 to 
8, 1934. The Road Building Exposition will begin on 
Sept. 4, 1934, and is expected to last 14 days. Follow- 
ing the Congress trips of inspection will be undertaken 
over various routes. These will converge at Berlin on 
Sept. 16 or 17, 1934, where a closing ceremony will take 
place. 
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Construction of Oil-Mixed Surfaces in 
Higher Altitudes 


HILE oil mixed surfaces have come into exten- 

sive use in the past few years, they have not been 

used to any considerable extent on roads in higher 
elevations. For this reason a paper presented at the 
1933 Highway Conference at the University of Colo- 
rado by C. F. Capes, Highway Engineer, U. S. Bureau 
of Public Roads, is of much interest. Mr. Capes gives 
experiences and observations based primarily upon re- 
sults obtained on 40 miles of surfacing constructed by 
the Bureau in Yellowstone Park during the season of 
1931. The matter following is taken from Mr. Capes’ 
paper. 

This work involved two separate contracts and proj- 
ects. One of these was a 24 mile project located in the 
central part of the Park. It was a plant-mixed job with 
a top course 3 in. in thickness before compaction on a 
base course of 5-in. uncompacted thickness placed just 
ahead of the top course. The other project consisted of 
16 miles over Sylvan Pass at the eastern entrance. It 
was constructed by the road-mix method and had the 
same thickness as the other with the exception that the 
base course had been placed during the previous season. 
A 75 per cent asphalt road oil was used on the plant-mix 
job, while a kerosene cut-back asphalt was used on the 
road-mix job. These two different types of construction 
should eventually provide a fair basis for determining 
the adaptability of this kind of surfacing for roads at this 
elevation. 

Climatic Conditions —The average elevation of Yel- 
lowstone Park is about 8,000 ft. above sea level and the 
plant-mix project lies at approximately this elevation 
throughout its entire length. The project at east en- 
trance extends from an elevation of 7,000 ft. at the East 
Gate to 8,600 ft. over Sylvan Pass, and most of the 16 
miles lies between 8,000 ft. and 8,500 ft. above sea level. 
On account of this higher elevation and the heavy an- 
nual precipitation which occurs in this locality, cut-back 
asphalt was used. The coarser gradation of available 
road metal, which was a crushed basalt rock obtained 
from roadside quarries and pits also made the use of a 
cut-back desirable. On the plant-mix job, a pit-run ag- 
gregate of ideal gradation for use with road oil was ob- 
tainable from roadside pits. 

It might be well to state that although the elevations 
mentioned may not seem extremely high, climatic con- 
ditions in the Yellowstone Park region are probably 
more severe than in many other localities of much higher 
elevation. In addition the region contains large areas 
of swampy, seepy ground which emit large volumes of 
water the year around. The average annual precipita- 
tion in the Park, as compiled from data secured by the 
U. S. Weather Bureau over a period of 20 years, is 
18.1 in. This includes an average annual snowfall of 
98 in. The average snowfall and frost period is from 
September 20 to June 1 each year, and snow and frost 
every month in the year are no more infrequent than 
they are on the higher Colorado passes. The tempera- 
ture ranges from 95° above to 40° below zero, with a 
mean maximum of 50° and mean minimum of 27°. 


Construction and Maintenance.—With these conditions 
in mind every effort was made to drain and stabilize the 
subgrades preparatory to receiving the oiled surfaces, 
and the results thus far obtained indicate a high degree 


of success in this respect. Although some failures have 
occurred, if softening and corrugation of the oil mat can 
be called a failure, none of these can be definitely identi- 
fied as directly attributable to subgrade failures. Con- 
struction was finished late in the fall, and the seal coat- 
ing was completed about Oct. 10. The following spring 
traffic began using the roads before the snow. was en- 
tirely gone because there was no snow removal equip- 
ment available to clear the roads adequately. This al- 
lowed considerable surface moisture from melting snow 
to enter the oil mat and seep through between the base 
and mat, particularly on the section at the east entrance 
This caused some badly corrugated surface on about 
four of the 16 miles. This condition was readily recti 
fied by scarifying and reprocessing. Prior to this tim« 
there had been some doubt as to the possibility of seari- 
fying and reworking surfaces in which cut-back. asphali 
had been used. It was found that such a surface can 
be ripped up with ordinary late-model power patrols 
and reworked without the use of a harrow, although it 
is believed that by using a harrow the drying-out process 
can be expedited considerably and the relaying of th: 
material thereby facilitated. 

Shoulders.—Each of these projects had a 20-ft. oile 
surface on a roadway 24 ft. wide from shoulder tu 
shoulder. This left a 2-ft. unsurfaced shoulder on eacli 
side which absorbed moisture and allowed water to ente: 
and flow under the mat. The resulting damage was no 
ticeably greater on superelevated curves where the water 
from melting snow on the high shoulder would flow di 
rectly across the roadway, both on the surface and under 
the oiled mat. This indicated the necessity of clearing 
the entire shoulder to shoulder width of snow when main- 
taining the road for traffic during the spring thawing 
period. Another method of avoiding this condition which 
is now being practiced on surfacing projects in the Park 
as well as elsewhere, is to surface and oil-treat the entire 
shoulder to shoulder width. Even with this improved 
method of construction it will still be necessary to re- 
move all snow from the roadway and keep the road 
ditches opened in order to obtain the best results during 
the critical period of early spring maintenance. To 
overcome this condition on the projects already built, 
it is planned to try seal-coating the shoulders on super- 
elevated curves. 

The unimproved roads in Yellowstone Park have al- 
ways given considerable trouble on account of frost-boil 
action in the spring, or when the roads are first opened 
to traffic, which is usually during the first half of June. 
It is generally necessary to do a large amount of heavy 
hauling incidental to preparations for the tourist season 
which begins June 20. This heavy hauling is over sub- 
grades saturated with water and in many cases is over 
surfaces still covered with snow. With the possible ex- 
ception that most highways do not receive a sudden 
heavy volume of traffic following immediately or even 
starting during the spring thaw, this is typical of many 
roads in high altitudes. There has been no indication of 
frost-boil action on the 40 miles of oil-surfaced roads 
thus far reconstructed by the Bureau. This is probably 
due to extensive subdrainage installation and to the prac- 
tice of maintaining a grade line from 18 in. to 2 ft. above 
the surrounding water table. The material used in con- 
structing this roadbed was fairly porous. It was some- 
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times obtained from adjacent excavation, but more fre- 
quently from selected material from borrow pits. Due 
to the scarcity of good durable road metal and even of 
suitable selected material in some sections, Yellowstone 
Park presents a particularly difficult problem which is 
not generally encountered in mountainous regions where 
an abundance of siliceous material is ordinarly available. 
Road Surfacing Material—The most durable and sat- 
isfactory road surfacing metal which thus far has been 
available, and this is found in only a few scattered local- 
ities in Yellowstone, is derived from crushing basalt 
rock. A few gravel deposits exist but usually these do 
not provide material of the desired hardness. The most 
generally available material which is suitable for selected 
material filling or temporary surfacing and which if 
mixed with a proper bituminous binder might prove sat- 
isfactory for hard surfacing, is a volcanic sand com- 
monly called obsidian sand. This material as it comes 
from the pit is practically all between 34 in. and 100- 
mesh in size with little or no 200-mesh fines. The larger 
pieces are fairly hard and the bulk of the smaller par- 
ticles are flinty, hard and glass-like, from whence comes 
the name obsidian, meaning black glass. This type of 
aggregate was used with a cut-back asphalt on one or 
two short trial sections of the plant-mix job and the re- 
sults thus far have been quite satisfactory. The lack 
of 200-mesh material in the aggregate was offset by the 
use of a greater percentage of bituminous binder. The 
surface may require frequent seal-coating, although none 
has been necessary to date. The road surface is quite 
black in color, is very stable and hard and closely re- 
sembles sheet asphalt pavement without the sheen or 
glossy surface. 
_ Maintenance Is Necessary.—It must be borne in mind 
that this type of pavement is an inexpensive, delicate, 
sensitive surfacing and that it must receive the utmost 
consideration as such in constructing adequately drained 
subgrades, laying the surfacing, and in maintaining it 
under traffic in order to afford the most economical and 
satisfactory results when it is used in the higher alti- 
tudes. The fact that a well-constructed oil surface gives 
such highly satisfactory riding qualities probably culti- 
vates the misapprehension of its permanence but in real- 
ity probably its most valuable feature lies in the fact that 
it may be reprocessed and refinished readily and econom- 
ically without serious inconvenience to traffic and with 
slight deterioration or loss of quality of the surfacing. 
The actual laying of oiled surfaces in the higher alti- 
tudes is materially handicapped by weather and climatic 
conditions. At Yellowstone Park the season of 1931 
was exceptionally favorable for this kind of work ; never- 
theless it was not possible to mix or lay the cut-back 
surfacing satisfactorily except in the heat of the day. 
Because of the atmospheric conditions it seemed neces- 
sary to do an exceptional amount of processing and 
turning of the materials because the volatiles in the bitu- 
minous binder pass off more slowly in the lower temper- 
ature of the higher altitudes. These difficulties as well 
as interference by rain and showers which are always 
more frequent in the higher elevations, are obviated to 
a large extent by the use of the plant-mix method. How- 
ever, when the pre-mix method and cut-back asphalt 
were used, it was necessary to spread and finish the ma- 
terial promptly after it was delivered on the road because 
heating and premixing eliminated most of the volatile 
constituents in the asphalt. Where the 75 road oil which 
constituted the binder for most of the pre-mix material 
was used, it was possible to work the surface. for 24 
to 48 hours after it was spread on the road and some- 
times a light dragging or wire brooming was possible on 
the third day. 
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Conclusion.—There seems little that can be said re- 
garding the construction of oiled roads in the higher 
altitudes other than that which is applicable or essential 
to this type of construction elsewhere. The subgrade 
must be adequately drained and stabilized. This is a 
fundamental requisite for this type of construction any- 
where. An adequate amount of bituminous binder should 
be used, and here it might be stated that on the Yellow- 
stone jobs for 5 to 6 per cent of bituminous binder was 
used. This amount approaches the upper limits specified 
and may appear excessive, but no indications of bleeding 
or excess oil have been apparent. Excess moisture some- 
times caused a condition which resembled bleeding from 
too much oil but after drying out and relaying, the sur- 
face was as hard and stable as could be desired. From 
limited experience on these projects it seems probable 
that a higher percentage of bituminous binder may be 
used successfully on surfacing in higher altitudes because 
‘tthe probability of bleeding is not so great as in the lower 
altitudes. This is possible because imperviousness to 
moisture is of paramount importance and cold weather 
material increases the stability of the surfacing. 

Timely attention and maintenance of the surfacing is 
probably the most essential requisite toward insuring its 
success. The highway maintenance engineer knows that 
this is true for any type of highway in the higher alti- 
tudes were intensive maintenance is imperative during 
the short critical period of the spring breakup. 


Cement Bound iinendnes Test Road 
Being Built Near Chicago 


Engineers planning to attend the Century of Progress 
Exposition in Chicago will have an opportunity to see 
an interesting test in road construction. To assist engi- 
neers and contractors in securing efficiency and economy 
in the design and construction of cement bound mac- 
adam, the Portland Cement Association is engaged *in 
building an experimental road of this type, near Elm- 
hurst, Ill.; just west of Chicago. Sixty test sections are 
to be built, making a road 1,200 ft. long. 

Field tests will be reinforced by investigations in the 
Association research laboratory. Crushed stone, slag, 
and gravel will be used in the various test sections, with 
grout of varying consistencies. Included with many 
tests will be the effect of vibration, as compared with 
rolling, in securing compaction and thorough penetration 
of the pavement. 

Construction started during the week of June 12 and 
will continue approximately five weeks. 


v 

PREQUALIFICATION REQUIRED OF BIDDERS ON NEW 
Mexico Worx.—The State Highway Commission of 
New Mexico on June 14 passed a resolution that the 
state highway engineer be instructed and authorized to 
pass upon the qualifications of any and all prospective 
bidders prior to delivering the applicant a bidding blank. 
The state highway engineer was authorized to reject any 
applicant for bidding blank if in his opinion the applicant 
is not qualified. 


v 

CONNECTICUT Now REQuIRES LABOR AND MATERIAL 
Bonps.—A law has been passed by the Connecticut 
Legislature requiring labor and material bonds on all 
contracts awarded by the state or any of its political 
subdivisions on contracts in excess of $500. Connecticut 
has up to the present been one of those comparatively 
few states which did not require the labor and material 
bond in connection with its performance bond require- 
ments on public contracts. 
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The Wisconsin Road Builders have Developed 
Excellent Results with Their Highway Programs 


HE State of Wisconsin 

has approximately 
25,000 miles of the total of 
$1,000 miles of roads in the 
State and County systems 
which have been surfaced 
or paved. 


This construction has been 
distributed to meet traflic 
requirements which are 
seasonal and local to the 
greatest advantage. 


In 1932 over 2700 miles of 
road were paved, surfaced, or 
treated for dust with Stand- 
ard Asphalt Road Oil or 
Stanolind Asphalt Products. 


An inspection of the roads 
where these products have 
been used shows that they 
have accomplished the pur- 
pose for which they were 
intended in the most satis- 
factory manner. 
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(INDIANA) — 
910 South Michigan Avenue Chicago, Illinois 
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A Mixed-in- Place 
Construction Job 
in Vermont 


By M. M. Ocpen 
Koppers Products Company 


MIXED-IN-PLACE surface built during 1932 

between the towns of Randolph and Bethel in 

Vermont provides an excellent example of the 
smooth-riding, skid-resistant surfaces which may be ob- 
tained at low cost with mixed-in-place method of con- 
struction, using local crushed gravel. 

The contract was for 6.1 miles and it involved ap- 
proximately the following items: 

Common excavation, 71,000 cu. yd. 

Rock excavation, 10,000 cu. yd. 

Gravel base, 23,000 cu. yd. 

Crushed gravel surface course, 4,630 cu. yd. 

Refined coal tar, 107,000 gal. 

The finished roadway was designed for 18-ft. width 
on tangents, with widening of 2 ft. on superelevated 
curves. 

When the grading and drainage work had been com- 
pleted, a 12-in. sub-base of gravel was placed and rolled, 
with great care to make it conform to the cross-section 
of the finished surface. A prime coat of 4 gal. of 
Tarmac, 8-13 specific viscosity Engler at 40° C. was 
then applied to the sub-base and allowed to penetrate. 
No cover was necessary. One-half the roadway was 
done at a time and one-way traffic was maintained until 
penetration was completed to the point where the binder 
would not pick up. 

Gravel and sand for the mixed-in-place surface course 
were found in a river bar about six miles from the south 
end of the job. A crushing, washing and screening plant 
was set up there and the materials were taken out and 
stored in stock piles until needed. The grading require- 
ments for the gravel were that all must pass through a 
134-in. screen and be retained on a 14-in. screen. A 
5 per cent tolerance was allowed on this requirement. 
The sand was very coarse, having an average fineness 
modulus of 3.40 and a color of 1.25. The average per 
cent of wear of the crushed gravel was 12. 

The gravel course was put on the primed sub-base with 
a mechanical stone spreader to insure uniform depth. 
The depth of the finished compacted surface was specified 
at 2%-in., which required approximately 3-in. loose 
depth. This took about 900 cu. yd. per mile of 18-ft. 
roadway. Twenty per cent of sand was used as a filler 
and this was applied by a sand spreader, using approxi- 
mately 150 cu. yds. per mile of 18-ft. surface. 

The mixing operations followed immediately. An 
application of .67 gal. of Tarmac, 20 specific viscosity, 
Engler 40° C. was put on, with care not to overlap in 
the center. Mixing was done by a multiple blade re- 
tread mixer drawn by a Linn tractor and guided at the 
rear by a truck. Half the width of the road was mixed 
at a time and two strips were made down each side. A 
power grader then windrowed the material once from 
the center to the side and then spread it evenly again 
ready for the second application of Tarmac. (With the 
use of certain types of mixers, the grader could be elim- 
inated. ) 

Next a second application of 44 gal. of the same grade 
of Tarmac was applied and mixed as before, except that 
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Upper view: Screening and Washing Plant Erected on River 
Bank about 6 Miles from South End of the Randolph-Bethe! 
Road Job, Where Gravel ‘was Obtained from a River Bar. 
Middle: Spreading Crushed Gravel on the Base for Mixed- 
in-Place Surfaces on Randolph-Bethel Road. Lower: Mixed- 
in-Place Material Ready for First Application of Tar. 


an additional trip was made by the mixer through the 
center of the road. The mixture was then spread to a 
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About 4500 lin. ft. of roadway was considered a good 
day’s progress in mixing. 

The seal coat was not applied until the entire surface 
had been completed. For the seal, 0.2 gal. of Tarmac, 
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Upper: First Application of Tar to Crushed Gravel. Middle: 
Mixing the Tar Treated Aggregate with a Multiple Blade Mixer. 
Lower: Grader Windrowing Tar Treated Material After the 
Multiple Blade Mixer. 


true and even depth and cross-section by the power ; —— . eee 

grader and immediately rolled to a limited extent. In a vig col —s a — Peter Lp ve rd 
’ ° ° ba *,* ay nto Pa Win a Semi-iKigt i 1 iviadde 
few sections where the mix was a little lean, an additional ++ Aeagaaes Spoentlagy od Nee — = “ 


0 ° : - of Woven Wire. Lower: Finished Surface of Mixed-in-Place 
-l gal. of Tarmac was applied, mixed and rolled. Job between Randolph and Bethel, Vt. 
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40 specific viscosity, Engler at 40° C. was applied. Pea 
stone, ranging in size from 14 to34 in. was spread uni- 
formly over the seal coat with a sand spreader. Follow- 
ing this a very light covering of sand was applied in the 
same manner. Approximately 30 cu. yd. of pea stone 
and 24 cu. yd. of sand were used per mile of 18-ft. sur- 
face. They were distributed over the surface with a 
light drag made of woven wire, about 10 ft. square and 
of semi-rigid construction, drawn by a truck. This 
operation was followed by rolling. 

The average cost of gravel mixed-in-place surfaces 
in Vermont in 1931 was $3,600 per mile and for crushed 


stone mixed-in-place about $5,600 per mile. The average | 


cost of concrete surfaces in the same state during that 
year was $19,400 per mile. 

The contract for this construction work was awarded 
to the Lane Construction Company of Meriden, Conn. 


Old Problems of Wooden Bridge 
Beams Solved 


After a year of work in analysis and in the testing | 


of 200 built-up wooden beams of many sizes, in which 
artificial “checks” of any desired depth were “made to 
order” in assembly, at the Forest Products Laboratory 
of the U. S. Department of Agriculture, the familiar 
wooden bridge takes a more secure place among bridge 
structures. 

Practically all wooden beams have seasoning checks or 
fissures along the sides at midheight. The lack of a de- 
pendable shear theory for such beams has proved a source 
of confusion to bridge designers. The old accepted 
theory was ultra-conservative, calling for timbers large 
enough to resist certain supposed stress combinations 
that have not been verified in service. In some cases the 
full theoretical size of beams has been insisted upon. 
In other cases, a haphazard treatment of the shear factor 
has introduced an element of real risk. In too many 
cases, however, the uncertainty of the old shear theory 
has led to neglect of the merits and economy of wood 
altogether and replacement of wood by more expensive 
materials. 

The Forest Products Laboratory’s research demon- 
strates mathematically and by test that a single checked 
beam acts in part as two beams, one on top of the other, 
as a moving load approaches a support. Hence the 
shearing stress at midheight of the beam is much smaller 
than formerly supposed, and beams 30 to 50 per cent 
smaller in cross section than allowed by the old design 
may be used with entire safety. 

The main findings have been adopted by railway and 
highway authorities and thus take their place in regular 
design and inspection work on bridge structures. The 
result of the new recommendations will be more efficient 
and economical construction as well as assured safety, 
says J. A. Newlin, principal engineer, who conducted 
the research with the assistance of G. E. Heck, engineer, 
and H. W. 
Products Laboratory, at Madison, Wisconsin. 

So long as sizes of bridge beams do not fall below the 
new standards, there is definite assurance that single- 
beam and two-beam action together will take care of the 
required shear stresses, according to the report. This 
conclusion is substantially verified by present railway 
bridge practice, and the new analysis warrants the ex- 
pectation that hereafter highway bridge timbers will be 
less expensive and more accurately designed for the 
service they are to render with safety to the public. 
Beams will no longer need to be too large; on the other 
hand there will be less danger of making them too small 
for want of clear-cut knowledge. 
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March, mathematician, all of the Forest | 





- - - fo get your 
highways in shape 


We're getting into Summer now, and 
heavy traffic is just ahead. Get your high- 
ways in shape—use Littleford Equipment for 
skin patching, surface treatment or resur- 
facing. 


You know that it costs much less to 
maintain a road than it does to do a complete 
reconstruction job; therefore, it’s vitally 
important to keep your highway system 
properly maintained. We have the equip- 
ment that will help your maintenance gangs 
do efficient work and produce more main- 
tained mileage for your highway dollar. 


Write for our complete catalog — look 
through it and select the equipment you 
need. 
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New Equipment and Materials 


New Bituminous Mixer 

A new bituminous mixer has _ been 
brought out by E. D. Etnyre & Co., Oregon, 
Ill. All operations of the mixer are con- 
trolled by one man. The machine has a 
power-driven hydraulic lift. It has a short 
wheelbase, 162 in., consequently a short 
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strength is required, all rigid junctions 
welded. It is extremely close-coupled, the 
conventional subframe being eliminated en- 
tirely. The mounting by which it is at- 
tached to the tractor is of the same sim- 
plicity as that used with the standard 
Bulldozer, there being no rubbing posts or 
complicated members whatever. 





New Bituminous Mixer of E. D. Etnyre & Co. 


turning radius. All material is moved five 
times. The width of mix is 10 ft. and the 
depth from 1 in. to 4 in. 

The machine has 41 ft. of mixing blades 
ind a 10 ft. leveling blade. All cutting 
edges and plow points can be easily re- 
placed. The outer blades can be easily re- 
moved to reduce width for traveling over 
highways. The traveling width is 96 in. 
and the overall length (not including 
tongue) is 20% ft. 


New Bulldozer 


A new tool of the bulldozer type is an- ' 


nounced by R. G. Le Tourneau, Inc., of 
Stockton, Calif., manufacturers of Le 
Tourneau heavy grading equipment. The 
new tool is called an “Angledozer” and is 
stated to be a bulldozer capable of working 
at any angle to the tractor’s line of travel. 
Originally designed as a snow-removal ma- 
chine for use on a particularly difficult 
stretch of California state highway, in the 
high Sierra country, the “Angledozer” has 
been improved as a general-purpose snow 
removal machine and an adjustable bull- 
dozer for contractors’ use. 

Chief characteristics of the “Angledozer” 
are its ease of adjustment to any angle of 
throw and any angle of blade pitch, its 
light weight, and its ability to work a con- 
tinuous line, without backing, in moving 
snow off a highway or pioneering a roaa 
along a hillside. 

In the “Angledozer” special and alloy 
steels liberally are used everywhere that 





“Angledoser” 





The “Angledozer” has a very high lift— 
4 ft. above the level—and a low drop—6 
ft. below the track level. To adjust the 
blade for pitch two plain nuts are moved. 
To set either point of the blade up or down, 
a plain nut is screwed in or out. To change 
the angle of throw, or to change the throw 
from right to left, the brace bar is shifted. 
Control is through the regular Le Tourneau 
cable power control unit. 

The time required to change the angle of 
the blade is only 20 minutes, and an equal 
period is required to change the throw from 
one side to the other, to dismount the 
“Angledozer” (except fitting which do not 
interfere with use of the tractor for other 
purposes) or to remount the “Angledozer” 
on the tractor. 

The use of a special spring steel con- 
struction across the front, the elimination 
of the subframe and wide use of alloy 
steels, coupled with a design which puts 
the weight where it is needed and avoids 
use of umnecessary weight everywhere, 
brings the total weight of the “Angledozer” 
down to 4,200 Ibs. 


New Axle for Fruehauf 
Trailers 


A one-piece I-beam angle for its trailers 
has just been announced by the Fruehauf 
Trailer Co., Detroit, Mich. An outstand- 
ing feature of this new design, the an- 
nouncement states, is that the entire axle— 
spindles and beam—is drop forged from 
one piece of chrome-molybdenum steel. In 
the Fruehauf I-beam axle, no welding or 
other operations which might weaken the 
structure of the metal need be performed. 

Another important point in this new de- 
velopment is that the I-beam shape and the 
use of chrome-molybdenum steel have made 
it possible to vary the weight and thickness 
of the beam at certain points to meet the 
variations in stresses at these points. In 
other words, where strains are greatest 
more strength is provided. Thus, through- 
out the length of the axle every ounce of 
metal is working—there is no excess weight 
at any point. 





This new angle is cambered to conform 
to the average road crown and to com- 
pensate for the slight deflection which 
occurs in any axle under load. 


v 
New Marion Excavator 


To broaden its activities in a market with 
which it has been associated since 1884, 
The Marion Steam Shovel Co., Marion, O., 
is adding to its line a complete series of 
clutch type fully convertible excavators. 

These new Marion excavators are the 
straight friction fully convertible type con- 
sisting of a primary power unit, either gas, 
Diesel, or a single electric motor connected 
through a master clutch and speed reducing 
mechanism, directly to the main machinery. 
Thus, the various functions of hoisting, 
traveling, swinging, crowding and booming 
are independently controlled through fric- 
tion clutches. 

A decided advantage claimed for these 
new Marions is the ease and speed with 
which they can be changed over from 
shovel to dragline, crane, clamshell, or 
trench shovel, or vice-versa, while on the 
job. From the ground up, the simplest 
and most effective design has been incor- 
porated in building this advanced series of 





Type 371, Equipped with Dragline, in 
Operation on Large Contract in Illinois 


clutch type excavators. The crawlers are 
chain driven and particularly designed for 
full self cleaning to avoid clogging and its 
undesirable effects. Besides the two drive 
sprockets for each crawler, they are pro- 
vided with intermediate rollers, one for 
each shoe to prevent the crawler belt from 
becoming tucked between them. These 
rollers are narrow and rounded to permit 
the shoe to tip sidewise to conform to the 
contour of the ground. All crawler bear- 
ings are sealed against dirt. 

The main lower frame casting is one ex- 
tremely rugged and substantial steel casting. 
The swing gear is a one-piece steel casting 
bolted and dowelled to the top of this 
casting. 

The roller circle is of the “live” type 
especially designed by Marion. In position, 
it represents a complete circle with the load 
applied top and bottom, similar to a roller 
bearing, thus keeping the load on the shafts 
to an irreduceible minimum. An advantage 
claimed for this design is in the way the 
load is distributed over a number of rollers, 
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Type 371 Marion Clutch Type Excavator, 1%-Yd. Size, Equipped with 
Shovel, in Operation on a Large Contract in Illinois 


preventing them from sliding and wearing 
flat. 

Steering is accomplished by the operator 
from his position in the cab and in any 
position of the upper or revolving frame. 
Two levers operate through the center 
journal. One lever controls the steering to 
both crawlers, while the second lever con- 
trols two brakes which, when applied, are 
a chock preventing forward or backward 
movement against digging thrust. These 
brakes also act as travel brakes when re- 
quired. Unusually high ground clearance 
combined with precautionary measures keep 
this mechanism clean. Bevel gears under 
center journal are enclosed in an oil tight 
case. 

Considerable thought and study have been 
given to the design of the main machinery. 
Only two horizontal shafts are used. The 
horizontal clutch shaft which carries the 
swing and propel clutches receives power 
directly from the power unit. This clutch 
shaft is mounted on anti-friction bearings 
and the entire assembly of bevels, gears 
and bearings is enclosed in an oi! tight cast 
steel case as protection against wear and 
misalignment. 

The hoist shaft is mounted on anti- 
friction bearings. Two drums are mounted 
side by side and driven directly from the 
horizontal clutch shaft. They are fitted 
with removable laggings to permit various 
front end combinations and change of 
speeds for the various operations. 

On these new excavators, Marion uses 
an effective and efficient type of external 
contracting band clutches that slip without 
overheating, take hold without grabbing or 
jerking and grip securely when entirely 
engaged. 

The boom hoist consists of a drum 
mounted in the main base casting and driven 
through a self locking worm and wheel 
fully enclosed and running in oil. An auto- 
matic spring set brake prevents the boom 
from “creeping” down due to operating 
vibration. 

Oversized capacity aptly describes the 
dippers used on these machines. Not only 
are they built to generous dimensions, but 
in such a way as to pick up their full rated 
load without excessive spillage. To be able 
to shake the dipper clear of its load has 
been given every consideration and will be 
an appreciated performance feature with 
the new Marion. 


The shovel boom is all steel construction. 
The dipper handle is of the outside type, 
a combination of hard wood and steel. 
These Marions incorporate an improved de- 
sign of chain crowd permitting angle of 
boom to be changed without chain 
adjustment. 

The boom for dragline, clamshell or crane 
is latticed angle construction furnished with 
removable middle sections and Marion’s 
exclusive standard full guarded point which 
prevents cable fouling. 

The cab is all steel fully enclosed type 
with doors roller mounted, fully adjustable 
windows and ventilators. The right front 


corner is cut back to improve the opera- 


tor’s vision. The rear is in three doors 
sliding past each other to permit easy 
access to the engine. Two flood lights to-~ 
gether with full interior lighting and 
trouble light connections are standard 
equipment on all machines. 

The many years of experience enjoyed 
by the Marion Steam Shovel Company have 
served as a criterion in the design and de- 
velopment of the new Marion line. Ac- 
curate workmanship and material control 
have always played an important part in the 
measurement of quality in the Marion plant, 
as the construction of Marion power shovels 
is controlled by the under-one-roof manu- 
facturing policy of the company. 


Adams Motor Controlled 
Grader 


The illustration below shows the No. 121 
leaning wheel grader of the J. D. Adams 
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Co., Indianapolis, Ind., equipped with power 
controls. Power for the controls is sup- 
plied by a single-cylinder air-cooled gaso- 
line engine securely mounted in the grader 
frame; the engine develops 6 h.p. which, 
it is claimed, furnishes ample power to 
make any adjustment or combination oi 
adjustments at any time. A fuller descrip- 
tion of this grader appeared in the June 
issue. 
v 


New Federal Trucks 


The production of three new 6-cylinder 
trucks by the Federal Motor Truck Co., 
Detroit, Mich., is announced by M. L. Pul- 
cher, president. These new chassis are des- 
ignated as 15A, 20A and 25A and are rated 
at 1% ton, 2 ton and 2% ton respectively. 
The outstanding characteristic of these 
new trucks is their unusually sturdy and 
substantial construction. An idea of the 
margin of safety that is built into them 
may be gained from the frames which have 
a maximum depth of 18% in. It is also evi- 
denced by the chassis weights (standard 
short wheelbase), which are 3,500 Ib. for 
the 1% ton, 3,900 for the 2 ton and 4,500 
for the 2% ton. 

These new models are equipped with 6- 
cylinder, 7-bearing truck engines which fur- 
nish plenty of power at a low governed en- 
gine speed. All three engines are similar 
in design but differ in size. Each is gov- 
erned at 2,600 r.p.m. Sizes and horsepower 
developed at governed speed are: 1% ton— 
3% in. bore by 4% in. stroke, 58 horse- 
power ; 2-ton—3% in. bore by 4% in. stroke, 
67 horsepower; 2% ton—3% in. bore by 
414 in. stroke, 72 horsepower. Features in- 
clude 3-point suspension with rubber mount- 
ing, force feed lubrication, down draft car- 
buretion. 

Other noteworthy advantages are: Long 
wearing dry plate clutches, 4-speed trans- 
missions on 1% and 2 ton models and 5- 
speed transmission with silent fourth on the 
2% tonner; full floating rear axles; rubber 
bushed spring eyes that require no lubrica- 
tion; roller bearing universal joints; 4- 
wheel hydraulic brakes. 

In the design of these new models spe- 
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Adams No. 121 Leaning Wheel Grader with Power Controls 
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cial attention has been given to the welfare 
and comfort of the driver. Noise and 
vibration have been reduced or eliminated 
wherever possible through the use of rub- 
mufflers and 
ther parts. Clutches are equipped with 
vibration dampeners. Other features con- 


tributing to driver comfort include 3-way 


more 


lower and 
gas filler 


side and top ventilated cowl, 
comfortable cab, outside 


cap, large treadle type accelerator, and even 


. cigar lighter conveniently mounted on the 
istrument panel. 

All models are supplied with a wide 
i1oice of wheelbase lengths to accommodate 
irius sizes of body equipment. 


New Signal Torch 


A new torch has been placed on the mar- 


ket by the Shanklin Manufacturing Co., 


Springfield, Ill. 


1 





fl 





Among the important fea- 
res is a new easy on-and-off cap that it 
claimed, absolutely will not leak. The 
ip has no threads. To put on it is simply 

laced on the neck of the torch and given 
half turn. The torch has a new stream line 





he Storm King is 8 in. High by 7% in. 
Wide and Holds 3 Quarts of Kerosene 


ame guard that automatically discharges 


carbon through the slit at the top and con- 
trols wind and air movements so as to give 
out a good even flame. 


The flame guard 


and wick holder are one piece. 


be 


The torch has a scientifically weighted 
ittom that pulls in back to an upright 


position, no matter how badly it is tipped. 
Other features are a large handle for easy 


C2 
Cc 


rugated extra-heavy 


cc 
Cz 


that 


arrying and corrugated double strength 
mstruction. The torch is made of cor- 
gauge steel and 
mstructed with a double lock seam that 
annot break apart or leak. It is stated 
the torch will maintain a_ constant 


1S 


flame through rain and wind storms of 


cl 


oudburst proportions. 


The Parsons Turbo Mixer 


A new machine for drying and mixing 


black top in place on the road has been 
brought out by The Parsons Co., Newton, 
Ta. 


The mixer follows the distributor and 


secures that desirable first mixing while oil 


1S 








trolled by the two front hand wheels and 


still hot. 
The four sets of vanes in front are con- 





The Parsons Turbo Mixer 


can be exactly adjusted by self-locking 
worm gear to any depth of material. The 
vanes rest on the surface when desired and 
ride easily on their spring cushioned contrcl 
rods which also adjust pressure required 
on the subgrade. 

The load on the control wheels is coun- 
terbalanced by tension springs making rais- 
ing and lowering easy for one man. 

The rear unit is equipped with both blade 
and vanes, which are quickly reversible, so 
either can be used as required. A trimmer 
with adjustment is attached to right side so 
the material cannot scatter, and it also 
assists in preventing the oil “run off” to 
the sides. 

When the rear blade is in use it can be 
swung to 45° to either side by worm gear 
control so it can work either right or left 
side of the spread. The blade also keeps 
the shoulder free of scattered material and 
run off oil. 

The approximate measurements of the 
machine are: Length over all, 22 ft.; width 
overall, 8% ft.; height overall, 8 ft.; wheel- 
base, 12% ft.; width of road covered by 
vanes, 8% ft.: length of hlade, 12 ft.; 
depth of blade, 1 ft. 10 in. 

v 


Marmon-Herrington An- 
nounces New Line 


of Trucks 


A complete new line of four and six- 
wheel-drive motor trucks, consisting of 21 
models with capacities from 114 to 20 tons, 
is announced by the Marmon-Herrington 
Co., Inc., Indianapolis, Ind. 

The new Marmon-Herrington 


line is 


divided into four series of four- and six- 
wheel-drive trucks, two of which are brand 





Marmon-Herrington Model A10-4 Equipped 
with Specially Designed Box Type Body 


new and two consisting of improved and 
refined models of the previous series. All 
vehicles are offered in either two- or three- 
wheel-base lengths and most of them can 
be purchased in one of two tire sizes. 





Five smaller four-wheel-drive models are 
grouped in the new A series. There is one 
1%-ton model, one 2%-ton model, one 3%4- 
ton model and two 4-ton models. The 
next series is known as the TH-4 Series 
and comprises six four-wheel-drive models 
ranging in capacity from 4% to 9 tons. 
Five six-wheel-drive models are grouped 
in the TH-6 series. These have capacities 
of 10 to 20 tons. The fourth group is the 
THD series and this consists of six models 
powered by Diesel engines. Three of these 
models are four-wheel-drive units and the 
other three are six-wheel-drive models. 
Capacities range frcm 7 to 20 tons. 
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Recent U.S. Patents Relating 
to Roads 


Compiled by Patent & Technical Informa- 
tion Service, 1336 New York Avenue, 
N. W., Washington, D. C. 


May 2, 1933 

1,906,494. Playing Surfaces. Lewis H. 
Steward, Chicago, IIl., assignor to Amer- 
ican Hair & Felt Company, Chicago, III. 
A playing surface of the character de- 
scribed comprising a felt layer, a layer 
of pervious concrete supporting said felt, 
a non-continuous layer of non-water- 
soluble adhesive between said felt and 
said concrete, and a bedding of coarse 
gravel or broken stone supporting said 
concrete. 

1,906,549. Road Grader. George E. 
Dean, Grand Rapids, Mich., assignor to 
Charles G. Willett, Grand Rapids, Mich. 
In combination, a frame having two sets 
of spaced parallel members at either side 
thereof, two shoes located adjacent each 
of said sets of parallel members, bolt 
means extending from said shoes up- 
wardly between said parallel members 
whereby the said shoes may be slid 
along the said parallel members, means 
for clamping each of the several shoes 
in its desired position, a turntable re- 
volubly supported by said shoes and a 
beam rigidly attached to said turntable. 

1,907,157. Rotary Scraper Having 
Power Control. Hyrum Ricks, Jr., Bell, 
Calif., assignor, by mesne assignments, 
to Lathrop Investment Corporation. In 
an earth scraper, the combination of: a 
scoop; a draft frame whereby said scoop 
is moved; a latch means whereby said 
scoop may be retained in digging or 
carrying position; a lever pivotally con- 
nected to said draft frame and said latch 
means; a net connected to said lever; a 
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threaded shaft engaging said nut; a bear- 
ing means carried by said draft frame 


and supporting said shaft; protector 
means attached to said nut and sur- 
rounding said shaft; and connecting 


means whereby said shaft may be con- 
nected to a power drive mechanism. 
1,907,416. Expansion Joint. Albert C. 
Fischer, Chicago, Ill, assignor to The 
Philip Carey Manufacturing Company, 
Ohio. An expansion joint consisting of 
a preformed boardlike body of plastic 
material having one face provided with 
a groove for interlocking with paving 
material laid adjacently and in contact 
with the grooved face of the joint. 
May 9, 1933 


1,907,668. Concrete Spreading Means. 
John F. Robb, Cleveland Heights, Ohio. 
A concrete spreader comprising the com- 
bination with a truck frame and con- 
crete holding drum mounted thereon, of 
a foldable distributing hopper mounted 
on the frame and adapted to directly 
receive material discharged from the 
drum, and means for folding and ex- 
panding the hopper into inoperative and 
operative positions, the hopper when 
folded occupying a space substantially 
the width of the truck frame, and when 
unfolded becoming operative to a length 
greater than the width of the said frame. 


May 16, 1933 


1,908,909. Manhole Protector. Chris- 
tian William Manz, Buffalo, N. Y. In 
combination with a manhole frame, a 
removable member extending upwardly 
from said frame and defining an un- 
broken wall around the manhole to pre- 
vent entrance of surface fluids, and 
means for releasably securing said wall 
member with respect to said frame. 

1,909,202. Art and Product of Mason- 
ry Joint Fillers. Charles F. Lytle, Sioux 
City, Iowa. The art of filling masonry 
expansion crevices, comprising treating 
sawdust with a pore filling substance to 
fill the pores thereof, adding to molten 
tarry substance a sufficient quantity of 
the sawdust to saturate the tarry sub- 
stance and reduce the mixture to slow 
fluidity while heated, and pouring the 
heated mixture into place. 

1,909,327. Asphalt Pouring Device. 
Charles H. Whymer, Athens, Ill. An 
asphalt pouring device comprising a 
cylindrical tank having a downwardly 
sloping bottom terminating in a pouring 
spout projecting from the wall of the 
can at the lowest point thereof in aline- 
ment with the bottom, a screen having 
a bottom flat edge supported on the bot- 
tom at about the center thereof and hav- 
ing an arcuate edge engaging the side 
wall of the tank, said screen sloping 
downwardly to the bottom and coacting 
therewith in forming a V-shaped trough 
whereby a space exists for strained 
asphalt below the screen contiguous to 
the spout, said screen having a slot 
therein, and a rod valve for closing the 
spout projecting through the slot and 
having a pointed end directed at a down- 
ward angle to the rod and lying along 
the sloping bottom of the tank, said 
stem being guided by the walls of said 
slot and said pointed end being guided 
by said sloping bottom during move- 















ment of the rod valve to open and close 
the spout. 

1,909,551. Curbing. William Leslie 
Ross, Wareham, Mass. In a curbing, an 
elongated body having a substantially 
semi-circular shaped recess extending 
the length thereof, and a roller seated 
in said recess and rotatably held therein 
by the walls thereof, the peripheral wall 
of said roller extending beyond one side 
of said body. 

May 23, 1923 


1,910,120. Soil Shaping Side Attach- 
ment for Road Grading Apparatus. Rob- 
ert T. Mowbray, Waterloo, Iowa. A 
shoulder forming attachment adapted to 
be removably and adjustably vertically 
suspended from a wheeled grader, and 
including a laterally projecting beam 
structure carrying a laterally projecting 
swingable screw conveyor supported 
from the grader, an arched frame bridg- 
ing said conveyor at its inner end ad- 
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crease resistance to further movement 
of the guard member. 


1,911,931. Expansion Joint for Pave- 
ments and the like. Albert Skinner, 
West Chester, O. An expansion strip 
for pavements including plastic material, 
a binder of corn stalk fibres, and facing 
material consisting of burlap waste im- 
pregnating the faces of the strip. 
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Heaters and Boosters Speed 
Up Heating of Bitumi- 


nous Materials 


A number of State Highway departments 
have recently purchased Cleaver tank car 
heaters, a product of Cleaver-Brooks Co., 
Milwaukee, Wis. These include: Indiana 
6 one-car heaters; Kentucky, 5 two-car 
heaters; Kansas, 2 one-car and 1 three- 
car heater; Ohio, 5 three-car heaters: 
Georgia, 2 three-car heaters; Idaho, one 
car heater; Colorado, one-car heater an 
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5 of 6 One-car Cleaver Heaters Shipped Main Union Division, Indiana State 
Highway Department 


jacent said main frame, flexible support- 
ing means on said attachment for said 
arched frame, and a pair of flanged tread 
and guide wheels rotatably mounted on 
opposite end parts of the arched frame 
to ride upon the upper edge of the ad- 
jacent outer side wall of a paving body. 

1,910,247. Highway Marker. Francis 
O. Heltzel, Youngstown, Ohio. A 
marker having a convex upper surface 
and a plurality of angular grooves in 
said upper surface leading from the cen- 
tral higher portion to the outer edge of 
the marker, said grooves forming a star 
shape upon the surface of the marker. 


1,911,140. Composition of Matter. 
Albert C. Fischer, Chicago, IIl., assignor 
to The Philip Carey Manufacturing 
Company, Ohio. A preformed expan- 
sion joint comprising a plastic boardlike 
strip of bituminous material reinforced 
by a tangled mass of relatively long, 
stiff, but pliant, bristlelike vegetable 
fibers which are intermixed and dis- 
tributed therethrough. 


May 30, 1933 


Re. 18,248. Road Guard. Harold T. 
Moore, Chicago, IIl., assignor to Tuthill 
Spring Co., Chicago, Ill. In a guard 
rail construction for roads, a vehicle 
guard member, a supporting structure 
therefor, comprising fixed supports, 
spring supports on said fixed supports 
and attached thereto at a point adjacent 
the ground surface, said spring supports 
formed with a plurality of spring por- 
tions, one adapted to come into opera- 
tion when the other has yielded a pre- 
determined degree and thereby to in- 


booster ; Tennessee, one-car heater. Twelve 
counties in Wisconsin own heaters ani 
boosters. Some interesting information on 
high speed and economical heating of bitu- 
minous materials with portable tank car 
heaters and boosters has been compiled by 
Cleaver-Brooks Co. One user, for exam- 
ple, heated and unloaded 110,000 gal. of oil 
in one working day with a No. 2 Cleaver 
booster. During thé season just past an- 
other booster unit heated approximately 
175 cars. Another user, with one car heat- 
ing unit and two boosters, heated approxi- 
mately 3,000,000 gal. of road oil last season. 

Cleaver tank car heaters are portable 
units, mounted on both trailers and trucks. 
They are built in four sizes with steaming 
capacities for any requirements. Although 
designed primarily for heating tank cars 
of bituminous materials to pumpable tem- 
peratures, they are used also for thawing 
out culverts and manholes, and for steam 
cleaning machinery and trucks. 

¥ 


Sullivan Moves St. Louis 
District Sales Office 


The Sullivan Machinery Co., Chicago, 
Ill., announces that the St. Louis district 
sales office formerly located at 2015 Rail- 
way Exchange and the warehouse formerly 
located at Mt. Vernon, Ill., are now com- 
bined under the direction of D. M. Sutor 
manager, at 2639-41 Locust Ave., St. Louis, 
Mo. A complete stock of parts for air 
compressors, hammer drills, drill sharpen- 
ers, hoists, coal cutters, coal loaders, cutter 
bit sharpeners and diamond drills will be 
carried. 
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